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THE UNION OF AMERICAN BIOLOGICAL 
SOCIETIES AND BIOLOGICAL ABSTRACTS 


THE WASHINGTON CONFERENCE OF MARCH 7, 1931 


By Professor W. C. CURTIS 
PRESIDENT 1931 


THE Union of American Biological Societies was the major interests of biology.” The objects stated 


formed in 1923 by the organizations that wished to 
establish the comprehensive abstracting journal known 
a8 Biological Abstracts. It is stated in the preamble 
of the Union that “in view of the existence of many 
biological societies in America, each preoccupied with 
its own special affairs and problems, in view of the 
assured interest of all these societies in the broader 
and more general aspects of the promotion of bio- 
logical science, and especially in view of the need for 
improved means of contact and mutual aid between 
the pure and the applied branches of biological 


science, this Union is established to facilitate construc- 


tive and mutually advantageous cooperation among 
the several special biological societies and to promote 


are “to stimulate investigation in the field of biology, 
to organize and promote the interests of bibliography 
and publication, to deal with questions of general 
interest in the field of biology, and in general to pro- 
mote the solution of those broad problems which the 
specialized societies are not in a position to support 
effectively, and to do anything else which may serve 
these ends.” 

Administration of the Union is vested in an execu- 
tive committee, consisting of the president, secretary, 
treasurer and three additional members, and a council, 
consisting of two representatives of each member- 
society. At the outset there were seventeen member- 
societies. There are now twenty-nine, with another 
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to be added within the year. When the magnitude 
of the Union’s initial enterprise, Biological Abstracts, 
was appreciated, it was decided that other major 
responsibilities should not be undertaken until the 
Abstracts could be firmly established. For this reason 
the Union has been inactive, except as its sponsorship 
and its representation on the trustees of Biological 
Abstracts have been of inestimable value to this pub- 
lication. As the membership is by societies and not 
by individuals, the Union is unknown to many Ameri- 
can biologists, and some who participated in its 
organization may have forgotten its existence. 

The need for such an organization as the Union 
is apparent. American chemists have about 18,000 
members in one organization, the American Chemical 
Society; we biologists have about 8,500 different in- 
dividuals distributed among thirty societies. Any 
biological enterprise of broad significance must be 
undertaken bya number of these thirty organizations. 
This situation may be unfortunate, but it is an accom- 
plished fact resulting from group interests that have 
created stimulating units of discussion and coopera- 
tion in the biological field. It is idle to say that 
such disruption might have been prevented, if some 
of the older biological organizations, like the Ameri- 
ean Naturalists, or if the American Association for 
the Advancement of Science had dealt more wisely 
with the diversified interests of their membership on 
many occasions. It seems to the writer no less idle 
to suppose that any one of the older societies can 


wow provide the necessary mechanism if we are to 


unite for major undertakings. If any form of or- 
ganization can be effective for these activities, it will 
be a federation, like the Union of American Biological 
Societies, into which each society comes as an equal. 
One may indeed despair of success in the cooperation 
of groups so diversified. Democracy is like a raft— 
“it never sinks, but our feet are always wet.” As 
it stands the Union of American Biological Societies 
may be only a “paper organization,” but it represents 
a commitment and a great accomplishment. The 
members of its constituent societies approved the 
establishment of Biological Abstracts by an over- 
whelming majority in a referendum taken before the 
initiation of this publication, and our hopes are near 
to realization. Having set our hands to the plough 
we can not turn back until the Abstracts is placed 
upon a secure foundation. If the Union succeeds in 
this undertaking it may be deemed worthy of other 
responsibilities. 

As Biological Abstracts is now confronted with the 
problem of more permanent financing, it seemed desir- 
able that effective consultation be held with the mem- 
ber-societies. The council of the Union, consisting 
as it does of two representatives elected by each 


society, presented the normal method of such contact, 
But the expense of bringing fifty-eight individuals 
together was a serious obstacle. Moreover, the pres. 
ent membership of the council was elected some years 
ago. It seemed most important that the executive 
committee should consult the present officers of the 
member-societies. Conferences held at the time of 
general scientific meetings, as at Cleveland last 
December, are seldom effective as to attendance or 
discussion. It was, therefore, decided to hold a con- 
ference between the executive committee of the Union 
and the presidents of all member-societies, or repre- 
sentatives these presidents might delegate, at a time 
when other interests were not impending. It was felt 
by the executive committee of the Union that the 
traveling expenses of individuals attending such a 
meeting should be borne by their respective societies, 
but knowing the budgets of these organizations it was 
obvious that such financing would be impossible on 
short notice. As the need was for a fully representa- 
tive meeting at an early date, we arranged with the 
National Research Council for payment of these ex- 
penses. 

As a result, forty individuals were present in 
Washington March 7, and all but two of the twenty- 
nine member-organizations were represented. The 
discussion begun at the three-hour morning session 
was continued at luncheon and thirty-five were still 
present when the conference adjourned at 5: 00 P. M. 
It was thus as representative a meeting as could be 
expected under the circumstances, and the executive 
committee of the Union feels that the sense motions 
of such a conference should be highly regarded. The 
conference was opened with remarks by the president 
of the Union, the substance of which is included in 
the preceding paragraphs. Professor McClung, the 
past-president, and Dr. Schramm, editor-in-chief of 
Biological Abstracts, then spoke informally, after 
which the meeting was thrown open for discussion 
of the Abstracts and problems of the Union. 

As the purpose of the gathering was to inform 
those in attendance regarding the editorial anc finan- 
cial problems of Biological Abstracts, and incidentally 
to discuss what might be done by its sponsors, the 
Union was discussed mainly in relatien to its com- 
mitment, the Abstracts. Questions and criticism were 
invited rather than polite approval: It was evident 
that the individuals in attendance were appreciative 
of Biological Abstracts and that criticism was 
directed, not at the undertaking itself but at its in- 
completeness, the delays in indexing and similar 
limitations to date. As the editorial and financial 
problems became more familiar during the discussio?, 
these criticisms became wholly sympathetic. It seems 
fair to say that those in attendance left Washington 
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much more impressed by what had been actually 
accomplished in the stupendous task of abstracting 
all biological literature than by the delays, since these 
have been inevitable where problems of such magni- 
tude have arisen and funds have been inadequate 
despite generous assistance. 

As the executive committee of the Union wished 
that opinions and other expressions should represent 
judgments based upon the information presented at 
the meeting and upon adequate examination of docu- 
ments submitted with the agenda, no formal resolu- 
tions were proposed. Instead, we mailed to each 
individual during the week following the conference 
the questions cited with summary of replies in the 
following paragraphs. 


(1) Do you endorse Bislogical Abstracts ?— 

(a) as a worthy accomplishment to date. 

(b) as a project that should be completed in the sense 
that abstracts and indices be brought up to date as soon 
as possible. 

(c) as an integrating factor in the biological sciences. 

(d) as potentially an invaluable aid to investigation. 

Yes: 30, many adding a commendatory sentence. 

2, with reservations. 

1, would prefer Botanical Abstracts as published be- 
fore its merging with Biological Abstracts. 


(2) Do you favor inclusion of systematic literature as 
an integral part of Biological Abstracts? 

Yes: 20, some with strong commendation of such in- 
clusion. 

6, yes, with some reservation, like ‘‘if not too expen- 
sive.’? 

Uncertain: 5, because not interested in the field. 

Jo: 


This question was discussed at length by the con- 
ference. A large majority evidently felt that the 
inclusion of taxonomic abstracts is highly desirable. 


(3) Do you favor publication of indices annually or 
at less frequent intervals, say, every five or ten years? 

Annually: 32, many with emphatic comment to effect 
that annual and also cumulative 5 or 10-year indices are 
necessary. 

5-year-intervals: 1, although desirable annually if not 
teo expensive. 

As discussed in the conference it was clear that the 
group was virtually a unit in its conviction that the 
annual index is an indispensable part of the Abstracts. 


(4) Do you endorse solicitation by trustees of Ab- 
stracts and officers of the Union of additional financial 
support to bring up to date within a two-year period 
the editorial work of abstracting and indexing and of 
publication? 

Yes: 32, many with comments that the only strictures 
that can be fairly passed upon Biological Abstracts to 
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date are the failures resulting from inadequate financial 
support. 

No: 1, the botanist who again expresses wish for a 
return to Botanical Abstracts. 


(5) What do you regard as the greatest accomplish- 
ment of Biological Abstracts to date? 

The answers are naturally diverse, but all reflect the 
conviction that the accomplishment to date is a remark- 
able achievement, despite any shortcomings. One com- 
ment that expresses essentially that of many others is: 
‘*Organization of a working machine that may be ex- 
pected with proper support to bring the world’s bio- 
logical literature to the hands of investigators more 
effectively than any or all other agencies.’’ 


(6) What do you regard as the greatest shortcoming in 
Biological Abstracts to date? 

Incompleteness and delays in publication are cited by 
the majority, but these defects are recognized as inevit- 
able at the outset and with limited financing. Delayed 
indices are frequently cited. Criticism therefore centers 
principally upon defects that have resulted from finan- 
cial limitations, which make payment of honoraria, 
earlier printing, etc., impossible. 

(7) Are you willing to present the case of Biological 
Abstracts as opportunity offers to other members of the 
biological society or societies in which you hold member- 
ship? 

Yes: 29, some adding strong comments. 

No answer: 3. 

No: 1, who previously expressed preference for Bo- 
tanical Abstracts. 


(8) Do you regard as thoroughly justified the expen- 
diture of one dollar on the adequate and comprehensive 
abstracting and indexing service in biology for every 
$1,000 to $2,500 expended on the research thus abstracted 
and its original publication? 

Yes: 30. 

Yes: 3, with reservations, like ‘‘if it costs that much.’’ 


(9) Have you any suggestions regarding immediate 
activities of the Union of American Biological Societies 
other than its support of Biological Abstracts? 


This question of what other activities might be 
undertaken by the Union was discussed briefly before 
the conclusion of the conference. It was not pressed 
by the executive committee, because of the action 
taken by the council of the Union excluding other 
major enterprises until Biological Abstracts can be 
well established. A number suggested concerted 
action toward more effective publication of research 
in view of the enormous number of titles that appear 
annually in the biological field. Professor C. W. 
Greene presented briefly for information of the con- 
ference a proposal for federal aid to basic scientifie 
research that is being submitted to various scientifie 
bodies during the present year. From the discussion 
of the Union and its functions it was evident that 
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no other undertaking of such importance as Biological 
Abstracts is attracting the attention of American 
biologists. There was, however, no disposition to 
shift responsibility for the Abstracts to some other 
organization. The conviction of the executive com- 
mittee that the Union “must be preserved,” at least 
until Biological Abstracts is permanently financed, 
and that other activities may wait upon future de- 
mands seemed to be that of the conference. 

As the original financing of the Union is about 
exhausted, the conference discussed methods of rais- 
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ing money for advertising within the member-socie. 
ties and otherwise promoting the interests of Biologi- 
cal Abstracts. The matter was referred to the 
executive committee for further discussion with off- 
cers of the societies. This advertising looks toward 
an increase in the subscription list of the Abstracts, 
Such an increase must occur if we expect to convince 
those who can provide for editorial costs that Biologi- 
cal Abstracts has the unquestionable support of 
biologists, not only in America, but in other countries, 
since it is an international enterprise. 


ABSTRACTS 


By Dr. J. R. SCHRAMM 
EDITOR-IN-CHIEF 


Axsout May 1, 1931, the funds in the original grant 
from the Rockefeller Foundation for the editorial 
conduct of Biological Abstracts will have been ex- 
hausted. Very recently (December 1 of last year) a 
continuing grant for two years was made by the 
Foundation. The present therefore marks the ap- 
proximate close of the preliminary chapter in the 
development of Biological Abstracts, and it is thus 
appropriate that a report be made on the status of 
the undertaking. It will be well at the outset to out- 
line the facts upon which the project was predicated. 

Biological articles of a research character number 
at present over 50,000 a year. They are published 
in some 6,000 serials and in over twenty-five lan- 
guages. They cover annually hundreds of thousands 
of pages, and cost millions of dollars a year to pub- 
lish. 

There exists no system of distribution of manu- 
scripts by subjects to specific research journals. 
Even were such a plan devised it would soon be 
rendered ineffective by the rapidly changing character 
of the subject. 

The necessity under these circumstances of instru- 
ments of orientation in the literature is obvious. 
With the phenomenal growth of the literature in 
biology, especially in this century, these have increas- 
ingly taken the form of abstracting journals in more 
or less highly specialized fields and are rendering 
great service. 

Increasing specialization has brought with it, how- 
ever, a corresponding insistent problem of synthesis; 
wholes have to be constructed from larger and larger 
numbers of smaller and smaller parts. For this pur- 
pose the highly specialized abstracting journal is less 
well adapted, for important progress in one field fre- 
quently springs from advances or suggestions from 
another, even a remote one, resulting in the intimate 
linking of fields considered relatively unrelated. Also, 


between highly specialized abstracting journals exten- 
sive duplication is unavoidable. 

Among striking examples of such integration may 
be mentioned: genetics and cytology, and between 
these subjects and systematics; plant and animal 
pathology and parasitology on the one hand, and 
entomology on the other, especially through the rdle 
of insects as pathogen vectors; cytology on the one 
hand, plant and animal pathology on the other; pub- 
lic health administration and systematics of disease 
vectors, ¢.g., fleas, mosquitoes, ete.; economic ento- 
mology and plant ecology; protozoology and pathol- 
ogy; anatomy and physiology; serology, biochemistry 
and biophysics on the one hand, phylogeny on the 
other; bacteriology and plant pathology; systematics 
of poisonous animals and serum therapy, etc., ete. 

Such changes, often abrupt, are largely unpredict- 
able and frequently lead to marked changes in 
emphasis and give new direction to research endeavor. 
These developments are indicative of an increasing 
integration in which the various biological disciplines, 
not infrequently characterized by more or less isola- 
tion and lack of mutual understanding, are converg- 
ing and each making substantial contributions to 
common problems. 

Also, there is a growing realization that applied 
fields prosper best when firmly rooted in the more 
theoretical disciplines underlying them. ‘That this 
association is fruitful to the theoretical fields as well 
is evident in the wealth of suggestions and problems 
contributed and in the vigorous personnel recruited. 

The problem has its important economic aspects. 
Under a system of numerous specialized abstracting 
journals, it is not uncommon to find institutions ex- 
pending annually from $300 to $800 and more oD 
abstracting journals in biological subjects, though 
leaving considerable fields almost untouched. Prices 
of individual specialized journals have reached 
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point in most cases entirely beyond the reach of indi- 
viduals, annual subseription rates with few exceptions 
ranging from twenty-five to seventy-five dollars and 
more. In contrast to this state of affairs is the situa- 
tion in chemistry, where admirable single comprehen- 
sive services, ¢.g., Chemical Abstracts, are available at 
a small fraction of the cost for comparable services 
in biology, thus keeping such instruments within the 
reach not only of institutions but of individuals as 
well. 

How, then, are the workers in the diversified but 
increasingly interdependent science of biology to be 
kept in contact with the literature to best serve its 
immediate and changing needs and to provide the 
most favorable conditions for its sound growth? 

Dr. McClung has summarized the study of this 
problem by the Joint Publications Committee of the 
Union, the Division of Biology and Agriculture of 
the National Research Council, and the American 
Association for the Advancement of Science, which 
resulted in the recommendation to establish a single 
comprehensive abstracting journal for theoretical 
and applied biology exclusive of clinical medicine. 
Besides this basie recommendation, the report of the 
Joint Publications Committee contained the following 
major items, based upon the literature of 1921 and 
conditions as existing in 1922-1923: 3 


1. Number of titles annually in theoretical and applied 
biology exclusive of clinical medicine, approxi- 
mately 40,000. 

2. Number of pages required to cover this literature 
(40,000 titles) in one or more abstracting journals 
(assuming that there were no duplications) on the 
basis that 6.8 titles could be cared for per page, 
about 6,000. 

3. Cost of manufacture of 6,000 pages of abstracts plus 
500 pages of indexes (estimated) in an edition of 
7,000, $58,000. 

4. Subscriptions: 

a. It was estimated that 1,000 subscriptions could 
be secured to such a comprehensive journal at 
$15.00 annually—$15,000. 

b. This leaves $43,000 to be carried by individual 
subscriptions and advertising. Should each 
member (total 6,000) of the societies adhering 
to the Union eventually support the journal, as 
the members of the American Chemical Society 
support Chemical Abstracts through their society 
dues, the cost to the individual would be $7.16 
(assuming that all editorial overhead were met 
in other ways). 

5. Editorial cost of caring for 40,000 papers annually 
on a non-honorarium basis, $75,000. 


This report was adopted by the Union and by the 
Division of Biology and Agriculture of the National 
Research Couneil, with authorization to seek funds 
for putting the recommendations into effect. 
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Although the report was the result of a long study 
and had the approval of both the Union and the 
National Research Council, it was submitted to biolo- 
gists individually in a general referendum, receiving 
a favorable vote by from 83 to 97 per cent. of the 
voting membership of the twenty-odd member socie- 
ties of the Union. 

With this mandate, and after extensive discussions 
with European biologists, the Union, with the active 
cooperation of the National Research Council, sought 
and secured funds for the editorial conduct of the 
abstracting service, the cost of printing and business 
management to be defrayed out of subscription, ad- 
vertising and other income. In November, 1924, 
$350,000 was made available by the Rockefeller Foun- 
dation over a period of ten years, not to exceed 
$50,000 to be expended in any one year. The 
National Research Council has acted as repository 
for the current funds, and has disbursed them on 
requisitions and vouchers approved by the editor-in- 
chief of Biological Abstracts, the president of the 
board of trustees of Biological Abstracts, and the 
chairman of the Division of Biology and Agriculture 
of the National Research Council. There are thus on 
file in the office of the treasurer of the National Re- 
search Council the complete official audited accounts 
representing the expenditure to date. The record of 
expenditures given below is therefore limited to the 
total annual amounts in the several budgetary items. 

It is to be noted that the sum estimated by the 
Joint Publications Committee as necessary for the 
editorial conduct of Biological Abstracts on the basis 
of an annual literature of 40,000 titles abstracted 
without honorarium was $75,000; the maximum sum 
available under the grant was $50,000 annually. That 
the latter sum would prove inadequate under even 
extremely economical procedure was clearly foreseen, 
as the committee’s estimate was based on a knowledge 
of costs in a number of current abstracting services. 
However, it was decided to go as far as the resources 
permitted, hoping that some adjustment could be 
effected. Active operation was begun in 1926, and 
in December of that year the first number of Biologi- 
cal Abstracts was issued. 

The project has been organized primarily as a 
scientific one and on an essentially cosmopolitan basis. 
Though under American management, the journal is 
non-provincial in production. In the main the co- 
operation is from individuals, representing every 
country with research biological activity; in some 
cases more formal arrangements have been made. To 
date over 100,000 abstracts have been published. A 
fair operating experience has thus been accumulated 
and in this light it is proposed to review the estimates 
and conclusions of the Joint Publications Committee 
in 1923. 
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EXPENDITURES 1925-30, EXCLUSIVE OF PRINTING AND BUSINESS MANAGEMENT 


Year Salaries Supplies Equipment Travel ' Total 
1925 $ 19,761.97% 
1926 $ 34,957.55 $2,947.63 $ 3,518.70 $ 352.05 41,775.93 
1927 45,196.29 3,469.41 875.55 512.74 50,053.99 
1928 ....... 52,405.12 4,474.32 1,138.17 347.27 58,364.88 
1929 67,153.59 3,579.05 720.42 328.34 71,781.40 
1930 70,991.38 3,766.81 836.48 879.77 76,474.44 
Totals | $270,703.93 $18,237.22 $ 7,089.32 $ 2,420.17 $318,212.61 


* Of this sum, $10,000 was allocated to Abstracts of Bacteriology and Botanical Abstracts to complete edi- 
torial work to January 1, 1926, both journals having voted to merge into Biological Abstracts; the remainder was 


used for preliminary organization of Biological Abstracts. 


(a) Size of the literature: While a final and highly 
authoritative statement can not yet be made on ac- 
eount of uncertainty regarding the literature in cer- 
tain countries and existence of a known group of 
serials not yet covered, biological literature as cireum- 
scribed in Biological Abstracts will total about 55,000 
titles in 1931; the committee’s estimate on the basis 
of the 1921 literature was 40,000. The difference is 
due primarily to three causes; (1) Marked increase 
in published research since 1921; the encouragement 
given to biological research in recent years by in- 
creased provision of fellowships, ete., is an important 
factor here. (2) The increasing tendency to publish 
brief preliminary and progress papers; here should 
be mentioned also the marked post-war increase in 
national and international congresses, the proceedings 
of which add in some years several thousand titles. 
(3) Underestimates by the committee due to inade- 
quate knowledge of the literature in certain fields. 

(b) Size of a comprehensive abstracting journal 
for biology: Adjusting the committee’s estimates to 
the typography and format adopted for Biological 
Abstracts, a page would accommodate twelve ab- 
stracts; the average to date is 10.6. It is safe to 
restate the committee’s estimate that the journal for 
years to come will not occupy more than six inches 
of shelf room per year. The space economy is the 
result of a careful study of papers, typography and 
format. 

(c) Cost of printing: Actual costs are slightly 
under the estimates of the committee. 

(d) Subscribers: The committee estimated that 
1,000 institutional subscribers at $15.00 annually 
could be secured. The number at present exceeds 
this expectation by several hundred. The committee 


' made no estimate of the number of individual sub- 


scriptions that might be secured on a voluntary basis. 
Little effort has been made to secure subscriptions 
among individuals pending the more complete devel- 
opment of the journal and the appearance of the 
indexes. However, about 1,300 are in hand and sus- 


tained efforts to increase this number are about to 
begin. 

(e) Editorial costs: The editors planned and are 
operating the organization with the following major 
items of economy: 

(1) Cooperation from libraries: To subscribe to, 
or to exchange for, the approximately 6,000 serials 
which require perusal for Biological Abstracts would, 
conservatively, cost $30,000 annually. Through cour- 
tesies and cooperation generously extended by certain 
great libraries, notably those of the Academy of 
Natural Sciences of Philadelphia, the College of 
Physicians of Philadelphia, and the U. 8. Department 
of Agriculture, this prohibitive expense has been 
avoided. 

(2) Editorial offices: The fireproof offices gener- 
ously furnished by the University of Pennsylvania 
effect a substantial saving. 

(3) Abstracts on a non-honorarium basis: Through 
the splendid cooperation of biologists throughout the 
world this procedure has conserved $10,000 annually. 

(4) Equipment: The equipment of the central office 
is of the simplest kind, hardly sufficient to meet — 
necessities. 

(5) Translating assistance: In assembling the cen- 
tral staff, both scientific and clerical, attention has 
been given to linguistic equipment, with the result 
that writing, reading and speaking knowledge of Ger- 
man, French, Spanish, Portuguese, Italian, Danish, 
Norwegian, Swedish, Russian, Latvian, Polish and 
Czech is available without extra cost. 

(6) Section editors: These editors, recognized spe 
cialists who perform the important function of edi- 
torial supervision of the manuscript in their respective 
sections, receive no compensation beyond a compli- 
mentary subscription and such books and separates 
as accompany the manuscript. 

Though the saving thus effected exceeds $50,000 
annually, the funds available were not sufficient and 
publication fell seriously into arrears. Experience 
indicated clearly that the original estimate of $75,000 
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was accurate. Meanwhile the literature was exceeding 
40,000 titles, necessitating an adjustment in editorial 
funds, though not a pro-rata one. The Rockefeller 
Foundation accordingly granted permission to use a 
larger amount annually from the original commit- 
ment, beginning in 1929. This, together with the 
continuing grant of $128,000 in December, 1930, has 
made available for the four years, 1929, 1930, 1931 
and 1932, an average annual sum of about $77,000. 

The increased funds made possible augmentation 
of the scientific and clerical staff, and the work is 
going forward at more satisfactory speed. For a 
time large irregular issues were published to reduce 
arrears, but since January, 1930, the regular monthly 
publication schedule has been maintained. Also, it 
has been possible to work intensively on the indexes, 
the first one having been issued last December. 

Something more should be said concerning the in- 
dexes. Current issues of abstracting journals largely 
serve to direct attention to current developments and 
progress. But more important in the long run is the 
use of abstracting journals in reference and orienta- 
tion work. Any one who has tried to use an abstract- 
ing journal without indexes or with indifferent ones 
will agree that its permanent value depends upon the 
quality of its indexes. Therefore the editors have 
attempted to set a fairly high standard from the 
beginning. Though the indexes, too, are a matter of 
development, it is hoped that the first one holds out a 
definite promise that something approaching a pre- 
cision instrument can be constructed. To construct 
such indexes is a scientific, not a clerical, task; the 
ideal will be approached in the measure that com- 
petently trained scientific personnel is available and 
the work carried on with the maximum understanding 
of the needs of investigators. 

Estimated editorial costs for the next decade: Over 
a year ago the executive committee of the board of 
trustees of Biological Abstracts completed a study of 
the needs for the next decade, with the conclusion that 
$110,000 annually will be required to carry on the 
work properly, allocated as follows: 


(a) Cost of handling 40,000 papers and books 
annually, exclusive of honoraria ............... $ 75,000 
(b) Cost of handling the approximately 15,- 
000 papers and* books annually by 
which the literature will exceed the 
1923 estimate of 40,000 made on the 


basis of the 1921 literature 0... 10,000 

(c) Abstracting honoraria 15,000 
(d) Provision for growth 10,000 
$110,000 


As already stated, the original estimate of $75,000 
has proved accurate. As no funds were available for 
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honoraria, there was no alternative to the voluntary 
procedure. Due to the remarkable cooperation of 
biologists, the plan has worked well, though in certain 
fields and languages difficulty is experienced. After 
careful consideration of the problem and of the ex- 
perience of other abstracting services, practically all 
of which pay for abstracting, a modest honorarium 
seems highly desirable, both in justice to the abstrac- 
tors and in the interest of promptness and complete- 
ness. 

As will be apparent, the editorial cost of caring for 
additional literature is not pro rata; it is caleulated 
that $10,000 will provide for the 15,000 papers and 
books in excess of the 40,000 estimated in the 1921 
literature. Finally, provision must be made for 
growth. Estimates are hazardous; but the growth in 


research literature during the past ten years con- . 


tinues unabated, and there seems no reason to doubt 
its continuance in the next decade. 

Viewed as a single sum, the funds required appear 
large. It is pertinent, therefore, to inquire how this 
cost compares with the cost of research and its origi- 
nal publication. In other words, how much does it 
cost to get new information and publish it and how 
much does it cost, relatively, to make this new infor- 
mation generally available through abstracts and 
indexes, i.e., to take the final step necessary in view 
of the present complexity and volume of biological 
research ? 

Data now available furnish perspective in this 
direction. Two studies have been made, one in a 
university, the other of two institutions devoted 
wholly to research. These show that the total (edi- 
torial and printing) cost of Biological Abstracts per 
research paper is one tenth to one twenty-fifth of 
one per cent. the cost of the research and its publica- 
tion. In other words, it costs one dollar to provide 
an abstract of research which to perform and publish 
costs from one thousand to twenty-five hundred doi- 
lars. The cost of the abstracting journal as compared 
with the cost of the research is thus essentially 
negligible; whether the service rendered, especially 
when complete and prompt, is worth this small expen- 
diture should not be difficult to determine. 

It may further facilitate perspective if the financial 
needs of the abstracting journal are seen in relation 
to the annual expenditures or some of the departments 
of biological science in a leading American univer- 
sity: Anatomy, $98,000; bacteriology, $91,000; bio- 
logical chemistry, $77,000; botany, $53,000; neurol- 
ogy, $38,000; pathology, $96,000; pharmacology, 
$28,000; physiology, $57,000; zoology, $123,000. 

It may be wondered why the needs of an abstract- 


ing journal are so much larger than those of research © 


journals. It is impossible to compare editorial costs 


a 
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in abstracting and research journals. The former can 
not escape heavy costs in this direction; in the latter, 
the editorial work is of such kind and proportions 
that, in America at least, it is usually handled without 
expense to the journals by voluntary services from 
individuals and their institutions. In short, the pres- 
ent financial problem of research journals is almost 
wholly one of paying manufacturing costs. In 
abstracting journals the major cost will always be 
the editorial, except in those rare cases in which the 
size of the edition reaches a point where the sheer 
volume of paper, presswork and binding involved 
makes the manufacturing costs the higher. 

The reasons are obvious. The research journal 
usually has manuscripts thrust upon it in larger vol- 
ume than desired. But the largest and most costly 
problem of the abstracting journal is precisely that 
of getting its material and attending to the enormous 
volume of exacting detailed work necessary to make 
the final product an adequate orienting mechanism 
with permanent reference value. 

Biological Abstracts has been fortunate in having 
the benefit of the experience of Chemical Abstracts, 


- which for over two decades has served chemical 


science with such conspicuous success. It is a pleas- 
ure to acknowledge the many courtesies and important 
help extended both by the editors and by the officers 


of the American Chemical Society. Chemical Ab-— 


stracts is a notable achievement, not only because it 
has become an indispensable tool for chemists but 
also because, until recently, its cost was met wholly 
out of income of the American Chemical Society; not 
until 1929 did some outside subsidy become available 
to help maintain the journal on its high level of 
splendid service. It is therefore not surprising that 
biologists should inquire to what extent Biological 
Abstracts might become similarly self-supporting. 
This question deserves careful analysis. The follow- 


- ing facts are pertinent. 


The non-overlapping professional membership 
(about 9,000) of the nearly thirty North American 
societies concerned primarily with research biology 
is about one half the membership of the American 
Chemical Society (over 18,000). On the other hand, 
the research literature in biology is larger than in 
chemistry and is scattered in three times as many 
serials. Put in another way, biological literature is 
larger, more diversified and more widely scattered, 
and there are only half as many individuals to bear 
the cost of the abstracting journal. 

The explanation lies in large part in the extensive 
penetration of chemistry into industry, which claims 
more than half the membership of the American 
Chemical Society. In biology the two great fields of 
application are agriculture and medicine; unlike the 
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chemist in industry, however, the agricultural worker 
and the clinician are seldom members of the basic 
science societies and are therefore not supporters of 
an abstracting journal in biology. 

The intimate application of chemistry in industry 
is reflected also in the substantial income from adver. 
tising built up in the journals of the American 
Chemical Society, aggregating $110,000 net in 1939 
and constituting an important factor in maintaining 
the large coordinated publication program of the 
American Chemical Society, including Chemical Ap. 
stracts. So far the income from advertising jn 
Biological Abstracts is but a few per cent. of this 
amount and is certain to remain a small fraction for 
years to come. 

Such differences have an important relation to the 
conduct of scientific enterprises in biology. They 
bear out the conviction of the committee in planning 
Biological Abstracts that such a journal can not be 
self-supporting to the extent of providing for the 
enormous amount of abstracting, editorial, indexing 
and bibliographic work involved if the journal is to 
be published at a price within reach not only of larger 
institutions but of smaller ones and individuals as 
well. Without this general availability such a jovrnal 
ean not approximate its full usefulness. 

Biological Abstracts is in the midst of its develop- 


ment. Its present shortcomings are obvious, espe 


cially the delays in publication of abstracts and in- 
dexes, though these are being reduced. However, the 
project has advanced far enough reasonably to 
demonstrate the correctness of the Union’s original 
conclusion, namely, that a single inclusive abstracting 
journal for biology is not only possible but practical 
and economical as well, and sound on general prin- 
ciples. Its development can proceed as rapidly as 
editorial and subscription funds enable the editors to 
deal adequately and expeditiously with the editorial 
and publication problems involved. 

The problems in biology are difficult, in fact, 
bafflingly elusive and complicated in many directions. 
Highly circumscribed and specialized attacks are in- 
ereasingly necessary to penetrate a little further. In 
this circumstance it is inevitable that even restricted 
outlooks involve extensive synthesis of specialized 
data gathered from various fields. The more minute 
the analysis, the more extensive the synthesis needed 
to gain perspective and comprehension in the coordi- 
nated phenomena and processes of organisms. Analy- 
sis and synthesis therefore go hand in hand, the one 
providing the raw material, the other constructing the 
edifice. It is to facilitate both that the Union has 
undertaken to perfect a comprehensive abstracting 
journal in biological science. 
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THE UNION AND BIOLOGICAL ABSTRACTS 


By Professor C. E. McCLUNG 
PRESIDENT 1923-30 


Biological Abstracts is the spontaneous outgrowth 
of a need, deeply felt by many groups of biologists, 
brought to fruition through an unusual degree of 
unanimity of opinion in a large and highly diversified 
series of separate societies. Organizations roughly 
represent current interests and opinions in any given 
field. The subjectivity and individuality of the bio- 
logical mind finds expression in the score or more of 
national societies which give homes to those who, for 
a moment, find common intellectual companionship 
possible. A wide interest in biology necessitates, for 
the individual investigator, membership in as many 
as a dozen societies if he desires helpful associations. 
This tendency towards division and dispersion shows 
in the new biological societies still being formed in 
apparent opposition to the gradual breakdown of 
arbitrary divisions between parts of a subject, show- 
ing a natural unity. Such a scattering of forces 
makes a concerted effort in the interest of all biolo- 
gists difficult or impossible. A realization of this 
organic weakness was doubtless the motive which led 
the secretary of the American Naturalists to call a 
conference of the secretaries of the various biological 
societies meeting in Chicago in 1921. The result of 
this conference was a request to the Division of 
Biology and Agriculture of the National Research 
Council to use its good offices in promoting some sort 
of common organization for all American biologists. 
Under the chairmanships of Dr. L. R. Jones and Dr. 
F. R. Lillie this eventuated in the Union of American 
Biological Societies. 

At a meeting of the council of this new Union it 
was unanimously decided that the greatest present 
need in biology is a system of abstracts similar to 
that which has so well served chemical investigators 
for a quarter century. Over a period of several years 
a committee on publication and bibliography of the 
Division of Biology and Agriculture had been study- 
ing problems in this field; and the botanists, under 
the leadership of B. E. Livingston, chairman of this 
committee, had established Botanical Abstracts. ‘The 
bacteriologists likewise undertook the publication of 
Abstracts of Bacteriology before the Union was estab- 
lished. The inherent weaknesses in partial services 
of this character had made themselves alarmingly 
apparent and the continued existence of these budding 
enterprises was seriously threatened. To bring together 


all the available experience in this new form of pub- 


lication service there was established the Joint Pub- 
lication Committee with equal numbers of representa- 
tives from the Division of Biology and Agriculture 
and from the Union. Later, representation of the 
A. A. A. 8. was provided for. By this Joint Publi- 


cation Committee a careful detailed study of the 
amount, character and distribution of current biologi- 
cal literature was made, existing bibliographic services 
were studied and compared, and finally complete plans 
for a comprehensive abstracting service in biology 
were drawn up. These were presented before various 
gatherings of biologists and published in SCIENCE, 
November 28, 1924. 

At every step, representatives of the different 
societies were consulted to determine the character, 
scope and form of service that would best serve the 
workers in each particular field, the aim being not to 
construct a logical system but rather one of practical, 
workable character. This policy has been followed 
from the beginning, but since each individual has his 
own peculiar requirements, a journal serving thou- 
sands must follow a policy of compromise, seeking 
that which will serve the largest number. Finally, to 
be assured that each individual was as nearly satisfied 
as might be with the plans his representatives had 
formulated, a referendum vote was taken, and a sur- 
prising degree of unanimity disclosed in favor of pro- 
ceeding to the practical execution of the project. 
Convinced of the worthiness of the undertaking and 
the strong opinion back of it, the National Research 
Council undertook to assist in finding financial sup- 
port for it. 

Experience in the administration of Botanical 
Abstracts and Abstracts of Bacteriology had per- 
suaded those who were in charge that only a salaried 
editorial staff would be able to handle so ambitious 
an undertaking. At the same time it was believed 
that a price low enough to permit the individual 
worker to have his own copy of the journal would be 
necessary in order to secure maximum effectiveness 
in its use. The response to the questionnaire led to 
the belief that enough money would be derived from 
subscriptions to pay the costs of printing and distri- 
bution and so the request finally presented to the 
Rockefeller Foundation was for only the amount 
necessary to support the central editorial staff and 
its work. The soundness of the estimate was later 
demonstrated in the practical operation of the plans. 
Only an unexpected and entirely disproportionate 
inerease in the bulk of biological literature following 
the war has served to modify the estimated cost of 
operating the system. 

From the beginning it had been the judgment of 
all those intimately connected with the development 
of Biological Abstracts that the ultimate success of 
the project requires an international cooperation as 
general as can be secured amid the diversity of Jan- 
guages represented in the literature. Accordingly, 
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after plans had been drawn and approved as indi- 
cated, and tentative support secured, biological or- 
ganizations and individuals in Europe were visited 
and the plans presented for suggestions and advice. 
Although the Concilium Bibliographicum and the 
Zoological Record occupy different fields from that 
proposed for Biological Abstracts, those in charge 
were consulted, and cooperation suggested. Always 
the effort was made not only to avoid injury to any 
existing service, but ways to make the anticipated 
facilities of Biological Abstracts actively helpful were 
sought. 

Finally, after all the years of planning, and of in- 
numerable discussions, the request for financial sup- 
port, presented by the National Research Council, was 

granted by the Rockefeller Foundation, and Biological 

Abstracts was ready for launching. No one un- 
familiar with the practical operation of such enter- 
prises can imagine the difficulties and complexities 
involved in their organization and operation. 

First, it was necessary to build up an operating 
staff out of almost untrained material. One invalu- 
able person, without whom Biological Abstracts would 
have been inconceivable, had been available for the 
days of planning, and he was now called upon to take 
charge when plans were to be executed. Dr. J. R. 
Schramm, editor-in-chief of Biological Abstracts, put 
aside his scholastic career, and, starting from nothing, 
sought out promising material and began training an 
editorial and elerical staff which is now, and always 
has been, characterized by a high degree of efficiency 


. * and devotion. Printers were consulted about typog- 


raphy, experts in papers advised regarding details 
of their weight, opacity and durability, psychologists 
gave their judgment concerning the most readable size 
and arrangement of type, biological groups formu- 
lated workable taxonomic systems, and in these and 
many other ways the practical conduct of the journal 
was determined. 

A periodical of the seope and character of Biologi- 
cal Abstracts can, at best, be only an approximation 
to the ideal of completeness and selectivity. No one 
so fully realizes what remains to be done to approach 
this ideal as do the members of the editorial staff, who 
have formulated the plans for achieving the objective 
established by the representatives of our biological 
societies. But even in its present form it has served 
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as a model for Social Science Abstracts and finds 
encouragement for the future in the words of the 
London Lancet: 


If this is the state of affairs within the field of mej. 
cine, how hopeless it may seem to bring medicine int) 
any sort of effective contact with the whole scaittereq 
field of biology. But courage can achieve most things, 
and a first step has been made by the promoters of 
Biological Abstracts, who in 1927 began a monthly pub. 


lication with no smaller object than to summarize the 


whole of current publications in biology, to abstract the 
relevant parts of some 6,000 journals and to make the 
results available to everybody. Judging from their first 
two years, they have made a good start at what seemed 
at first an impossible task, and, aided by a grant from 
the Rockefeller Foundation, they have issued a periodi- 
eal which no one can read, but which almost everyone 
can consult with profit. Biology as a whole is gathered 
up together, and so it is very much easier for outsiders 
to find out what is going on. Revelations come as often 
as not from browsing about a little outside one’s own 
proper field. It has as yet to find its permanent field 
in conventional biology, though it has done enough to 
show that it deserves all encouragement and support. 

By the aid of the Rockefeller Foundation and the 
helpful cooperation of over 3,000 collaborators and 
section editors, plus the self-sacrificing devotion of a 
group of biologists who have laid aside their own 
work and teaching for the drudgery of editorial ser- 
vice, every biologist may have as his own a key which 
will unlock the published records of biological re- 
search the world over for the small sum which he 
might pay for a hat or a pair of shoes. The response 
in subscriptions so far has been splendid, the journal 
having already the largest number of subscribers of 
any technical biological publication; but to reach the 
fulness and completeness of Chemical Abstracts, 
somewhat the same unified support which it commands 
will be required. Those who have been charged by 
their fellow workers with the heavy responsibility ot 
bringing to fruition their hopes for a prompt, accu- 
rate and full report upon current biological literature 
believe that it is necessary only to let it be known 
that now full support from individual workers must 
be forthcoming in order to secure the subscriptions 
that were provisionally promised in the referendum. 
In a very real sense it may be said that the future 
of Biological Abstracts is now in the hands of those 
whom it serves. 


THE AMERICAN ASSOCIATION FOR THE ADVANCE- 


MENT OF SCIENCE 
PRELIMINARY ANNOUNCEMENT OF THE PASADENA MEETING 
By Dr. CHARLES F. ROOS, Permanent Secretary 


Axnout twenty-five scientific societies, together with 
the fifteen sections of the American Association for 


the Advancement of Science, will hold scientific se 


sions at Pasadena from June 15 to 20. This wi!! be 
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the eighty-eighth meeting of the association and the 
first of a new series of annual summer meetings. 
The Los Angeles Chamber of Commerce has very 
generously furnished the funds necessary for mailing 
a printed preliminary announcement to all members 
of the association. Additional copies will be supplied 
by Mr. Harry H. Main, of the chamber, to those who 
request them. The mailing of this announcement 
makes it seem unwise to do more than emphasize im- 
portant events and give additional information here. 

As mentioned in the mailed announcement, much of 
the cost of the meeting is to be raised locally. Thus, 
the Los Angeles Chamber of Commerce expects to 
spend $5,000 or more in printing and mailing the pre- 
liminary announcement, in printing the general pro- 
gram, in providing badges, signs, busses, excursions, 
lanterns and pay of operators, and in furnishing cler- 
ical assistance of all kinds. The California Institute 
of Technology will spend $800 in securing invited 
speakers. The Mount Wilson Observatory will spend 
$500, and the City of Pasadena $350 for incidental 
local expenses of the local committee, and the Hunt- 
ington Library and Art Gallery will spend $1,000 or 
more on what promises to be one of the most brilliant 
receptions ever planned for the association. This re- 
ception will be held on the estate of the Huntington 
Library and Art Gallery, San Marino, California, at 
2:00 p. m. on Monday, June 15. 

The association has appropriated $2,500 to pay ex- 
penses of invited speakers and expects to spend an 
additional $3,000 to $4,000 on this meeting, in addi- 
tion to funds of about $7,000 obtained from the Los 
Angeles Chamber of Commerce and the host institu- 
tions. 

It is hoped that associate-membership fees and 
registration fees obtained in connection with the 
meeting will be sufficient to make it unnecessary for 
the association to use any of its reserve or current 
membership funds. Members who register will be 
entitled to an unusual number of special privileges, 
and therefore all who plan to attend should go imme- 
diately to Throop Hall to register. The registration 
fee will be two dollars, but life members and members 
of the association in good standing may register for 
one dollar. Associates for the meeting may register 
without paying any registration fee if they show their 
associate cards. Only those who register will receive 
badges and the official identification cards. 

Official identification cards and badges will admit 
to the reception garden party at the Huntington Li- 
brary and Art Gallery, to reserved seats for the five 
popular evening lectures at the Greek Theatre in 
Griffith Park, and to all the excursions arranged by 
the association, and will entitle the holders to free 
transportation at times between the hotels, meeting 
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places, and the Greek Theatre in Griffith Park, as 
well as to many other courtesies. 

Nearly all scientific sessions will be held at the 
California Institute of Technology. The astronomers, 
however, plan one or more sessions on Mount Wilson 
and the botanists plan one or more sessions at near-by 
botanical gardens. 

All who will present papers before the American 
Association for the Advancement of Science and the 
associated societies should without delay send two 
copies of their manuscript and an abstract of 1,000 
words to Austin H. Clark, director of the Press Ser- 
vice, American Association for the Advancement of 
Science, Smithsonian Institution Building, Washing- 
ton, D. C. Each manuscript should bear, at the top 
of the first page, the name of the organization before 
which the paper is to be presented, with information 
as to the date of presentation as nearly as that may 
be stated. 

The Pasadena meeting will be held under the presi- 
dency of Dr. Franz Boas, of Columbia University. 
Dr. Boas is known throughout the world for his con- 
tributions to anthropology and has been the teacher 
of most American anthropologists. On Monday 
evening he will deliver an address on “Race and 
Progress,” at which time the retiring president, Dr. 
Thomas H. Morgan, of the California Institute of 
Technology, will preside. On Tuesday, June 16, Dr. 
H. D. Arnold, director of research, Bell Telephone 
Laboratories, New York City, will give an experimen- 
tal lecture entitled “Science Listens.” On Wednesday 
evening, June 17, Dr. Arthur Day, director of the 
Geophysical Laboratory of the Carnegie Institution 
of Washington, will speak on “The Present Status of 
Seismology.” On Thursday evening, June 18, Dr. 
Charles A. Beard, historian, author of “The Rise of 
American Civilization,” “American Party Battles,” 
ete., will speak on “Scientists and History.” On Fri- 
day evening, June 19, a symposium conducted by an 
historian, an economist and a scientist, on “The Im- 
pact of Science upon Civilization, Past, Present and 
Future,” is planned. 

In honor of President Boas a special symposium on 
“The Antiquity of Man” will be held. The speakers 
for this occasion and the titles of their addresses are 
as follows: Barnum Brown, American Museum, “The 
Folsom Culture”; Alfred Romer, University of Chi- 
eago, “Pleistocene Mammals and their Relation to 


Early Man in America”; M. R. Harrington, South- - 


west Museum, “The Meaning of Gypsum Cave”; Mal- 
colm J. Rogers, San Diego Museum, “Fossil Human 
Bones found near San Diego, California”; David 
Banks Rogers, Santa Barbara Museum, “Traces of 
Early Man near Santa Barbara, California’; and 
Chester Stock, California Institute of Technology, 
“Review of Antiquity of Man in the Southwest.” 
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The president of the Pacific Division of the Amer- 
ican Association for the Advancement of Science, Dr. 
T. Wayland Vaughan, will conduct a symposium on 
“Oceanographic Problems.” Papers will be given by 
T. Wayland Vaughan, P. S. Galtsoff, T. G. Thomson, 
C. B. Van Wiel and others. 

A special session of the zoologists and biologists in 
honor of a former president of the association, Dr. 
David Starr Jordan, scientist, teacher and adminis- 
trator, who has just celebrated his eightieth birthday, 
is planned. 

A number of special symposia are being planned 
by the sections in cooperation with the national 
societies which are meeting with the association. 

D. R. Curtiss, O. D. Kellogg and J. V. Uspensky 


- will give invited addresses before Section A (Mathe- 


maties). P. W. Bridgman, C. J. Davisson, Alexander 
Goetz, Fritz Zwicky, W. F. G. Swann, R. H. Fowler 
(Cambridge, England), W. Pauli (Zurich), W. D. 
Coolidge, E. O. Lawrence, C. C. Lauritsen and 
M. A. Tuve will deliver addresses before Section B 
(Physies) and the American Physical Society. See- 
tion C (Chemistry) and the Pacific Intersectional 
Division of the American Chemical Society are 
planning symposia on “Photochemistry and Band 
Spectra,” “Chemical Reaction Rates,” and “Quantum 
Mechanies of the Chemical Bond.” R. H. Fowler 
will address Section D (Astronomy) on “The In- 
ternal Structure of Stars.” The geologists, Section 
EK, are planning symposia on “Rock Cut Surfaces,” 
“Coast Range Structure,” “Earthquake Proof Struc- 
tures” and “Seismological Problems.” Section F 
(Zoological Sciences) plans special symposia on 
“Economic Entomology with special reference to 
Termites and Citrus Enemies” and “Problems in 
Genetics.” Section G (Botanical Sciences) plans 
several excursions and field trips to some of the 
many botanical gardens near Pasadena. The special 
symposium of Section H (Anthropology) on “The 
Antiquity of Man” has already been described in 
this note. The Pacific Division of the Social Science 
Research Council, which will meet with Section K 
(Social and Economie Sciences), plans a large num- 
ber of round-table discussions. Section L (Historical 
and Philological Sciences) will join in the special 
program in honor of Dr. David Starr Jordan. The 
Engineers, Section M, are planning a symposium on 
“The Colorado River Dam and Aqueduct.” Section 
N (Medical Sciences) will hold a symposium on 
“High Voltage X-Ray Tubes and their Medical and 
Biological Possibilities.” 

In addition to these special sessions and symposia 
the associated societies and some of the sections are 
holding sessions for miscellaneous scientific papers. 

An unusual number of interesting scientific exhibits 
have already been secured. 
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Special low rates quoted by the Pasadena hotels 
for the meeting of the association are given beloy, 


HOTELS 

ConsTance—940 E. Colorado St. All rooms with bath, 
Single rooms, $2.50 to $5.00 per day; double rooms, 
$4.00 to $6.00 per day. 

CrowN—677 E. Colorado St. Single rooms (with bath), 
$2.00 to $3.00; double rooms, $3.50 to $4.50. Suites, 
$5.00 to $6.00. 

Eu Rey—8&7 E. Green St. Single, $1.00 to $1.50; 
(shower), $1.50; (with bath), $2.00 to $2.50; double 
room, $1.50 to $2.00; (shower), $2.00; (with bath), 
$2.50 to $3.00. 

GraNT—127 N. El Molino Ave. All rooms have private 
bath; single rooms, $2.00 per day; double, $2.50, 
GREEN—Corner Raymond Ave. and Green St. Single 
room, $2.00 to $2.50; (with bath), $2.50 to $4.00; 
double rooms, $3.00 to $3.50; (with bath), $3.50 to 

$5.00. 

HuntTiIneTton—South Oak Knoll Ave. Single rooms 
(with bath), $4.00 per day; double rooms (with 
bath), $7.00 per day. 

Hotity—4 Holly St. Single room, $1.50; (with bath), 
$2.50; double room, $2.00; (with bath), $2.50. 
LIVINGSTONE (Apartment Hotel)—-139 South Los Robles 
Ave. All rooms with bath; single rooms, $3.50; 

double rooms, $5.00. 

MARYLAND—389 E. Colorado St. Single rooms (with 
bath), $4.00 per day; (without bath), $3.00; double 
rooms (with bath), $6.00; (without bath), $5.00 per 
day. 

Park ViEw—Corner Raymond and Green Sts. Single 
room, $1.50 to $2.00; (with bath), $2.00 to $2.50; 
double rooms, $2.00 to $2.50; (with bath), $3.00 to 
$3.50. 


SouTHERN—125 South Fair Oaks Ave. Single room, 
$1.00; double room. $1.50. . 
SIMPKINSON—141 North Madison Ave. $1.50 and up. 


TayLor—64 West Colorado St. Single room, $1.00 and 
$1.50; (with bath), $2.00 and $2.50. 

Vista Det Arroyo—125 South Grand Ave. Single 
room (with bath), $5.00 per day; two single rooms, 
with bath between, $4.50 per day, each; double room 
(with bath), $8.00 per day. 


Auto Camp 
CiarK’s Auto Camp—3019 E. Colorado St. All mod- 
ern conveniences may be obtained for $1.50 per day. 


The Hotel Constance, which is nearest to the Cali- 
fornia Institute of Technology, is reserving a number 
of rooms for members of the Botanical Society of 
America. Members of this society should write di- 
rectly to this hotel for reservations, stating that they 
are members of the Botanical Society. 

Information concerning low summer excursion rates 
are given in the mailed announcement and can be 
obtained from any railroad agent. The usual certifi 
cate plan for the winter meetings will not be in effect, 
since excursion rates are lower ($140 round trip from 
New York City). 
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SCIENTIFIC EVENTS 


GEOLOGICAL SURVEYS IN ALASKA 

Tue Interior Department announces that plans for 
the field projects to be undertaken in Alaska by the 
Geological Survey this season have now reached an 
advanced stage and the several parties will start for 
the field during this month. 

By far the most intensive work that will be done 
by the Geological Survey in Alaska this season will 
be that financed by the special appropriation for 
research along the Alaska Railroad and directed 
toward the examination of mineral deposits con- 
ticuous to the railroad that may contribute to its 
revenues by furnishing tonnage. Nine separate par- 
ties will be assigned to this work. Most of them 
will be stationed in mining camps from one end of 
the railroad to the other—Fairbanks, Kantishna, 
Copper Mountain, Valdez Creek-Chulitna, Willow 
Creek, Anthracite Ridge, Girdwood and Moose Pass— 
but one party will carry on certain general studies 
throughout the tract near the railroad. Direct super- 
vision of all these projects has been assigned to 
§. R. Capps, whose long service in the Geological 
Survey’s Alaska work and whose personal familiar- 
ity with most of the mining camps near the railroad 
make him especially fitted to conduct and direct the 
work. 

Geologists will be assigned to all these projects, 
but the personnel of different parties will vary 
greatly, as it will be determined by the individual 
requirements of the specific job. Thus, in the Kan- 
tishna, Copper Mountain, Anthracite Ridge and Gird- 
wood areas, where adequate maps for platting the 
geologic information are not available, the parties 
will be accompanied by topographic engineers and 
other personnel needed to make the essential maps. 
In certain projects, as at Anthracite Ridge, consider- 
able test pitting and other manual work will be re- 
quired, which will call for the services of a number 
of laborers. Some of the parties will maintain their 
own camps, and others will be able to obtain accom- 
modations for much of the time at the mines or in 
the settlements. Thus the work near Fairbanks will 
be conducted mainly from that town as a_ base, 
whereas the parties in the Kantishna, Copper Moun- 
tain, Valdez Creek-Chulitna and Anthracite Ridge 
districts will maintain camps supplied by pack trains. 
Although each region presents different problems, the 
work in each will have the common aim of supplying 
as much information as possible in answer to the 
question “What quantity of mineral products ap- 
pears to be available that might swell the railroad’s 
business ?” 


The Alaska projects that will be financed by funds 


appropriated directly for Geological Survey investi- 
gations as distinguished from those carried on for the 
Alaska Railroad are eight in number and are dis- 
tributed geographically as follows: Topographic map- 
ping near Wrangell, in southeastern Alaska; mining 
investigations in southeastern Alaska; general investi- 
gations in the vicinity of Glacier Bay; topographic 
mapping in the Klutina Lake region of the Copper 
River Basin; geologic investigations in the headwater 
portions of the Copper River Valley; general studies 
in the western part of the tract between the Yukon 
and Tanana Rivers; geologic and topographic ex- 
ploration and reconnaissance survey of the Tikehik 
Lake region north of Bristol Bay, and general field 
studies of mineral resources. 

The chief Alaskan geologist, Philip S. Smith, will 
spend as much of the open season as practicable in 
the field in Alaska, with the object of obtaining in- 
formation about recent mining developments through- 
out the territory, for the purpose of preparing the 
Geological Survey’s annual report on the mineral 
industry of Alaska for the current year. He will 
visit such of the above-mentioned parties as can be 
readily reached and will examine the larger produc- 
ing mining camps and such of the smaller ones as 
have not been recently visited by Geological Survey 
parties, so far as time and other conditions permit. 


ECONOMIC CONFERENCE FOR ENGINEERS 
OF THE STEVENS INSTITUTE OF 
TECHNOLOGY 


AN economic conference for engineers will be held 
this summer, from August 30 through Labor Day, 
September 7, at the engineering camp of Stevens In- 
stitute of Technology in northern New Jersey. Pres- 
ident Harvey N. Davis, in issuing the preliminary 
outline of the program for the conference, announced 
that the engineering alumni of Columbia University 
and the alumni of Stevens, under whose joint aus- 
pices the conference will be held, will weleome to the 
camp graduates of other colleges and junior members 
of the national engineering societies. The hours for 
lectures, conferences and round-table discussions by 
some of the leading economists and engineers of the 
country are to be scheduled so as to permit the men 
in camp to make full use of its unusually good facili- 
ties for land and water sports. The serious part of 
each day’s program will have two main elements: in 
the morning the lectures and discussions will deal 
with “The Dollar Factor in Engineering,” or “Tech- 


nique in Caleulations Involving Money”; at the open | 


forum and round table discussions in the evening, 
elements in depression, seasonal and cyclical fluctua- 
tions will be considered. 
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The Carnegie Corporation, on the recommendation 
of the American Association for Adult Education, has 
endorsed the project through a grant of $1,500. A 
joint conference committee of Columbia and Stevens 
graduates has been formed on which Columbia is rep- 
resented by Professor James K. Finch, of the Co- 
lumbia University faculty; Mr. Lindsay H. Welling, 
of A. Iselin & Company, and Mr. Edward C. Meagher, 
of the Texas Gulf Sulphur Company; and Stevens is 
represented by Mr. Robert C. Post, of Post & Me- 
Cord; Mr. Walter Kidde, of the Walter Kidde Con- 
struction Company, and Mr. Thomas W. Kirkman, of 
the Kirkman Engineering Corporation. 

The camp where the Economic Conference is to be 
held is the Engineering Camp of Stevens Institute of 
Technology, near Johnsonburg, Warren County, New 
Jersey. It is a 370-acre tract, varied in topography 
within which is a 30-acre lake. The lake with two 90 
ft. piers affords excellent opportunity for swimming 
and water sports. There are two athletic fields of- 
fering opportunity for soccer, volley ball, baseball, 
basket-ball, lacrosse and other sports. The camp 
buildings, constructed last summer when the camp 
was opened for freshman surveying work, include 
sixteen residence cabins scattered through the woods, 
an administration building, and a mess hall which ac- 
commodates 170 men. All camp buildings are built 
along modern lines with regard to the problems of 
sanitation and comfort and are electrically lighted. 
The eamp water is supplied by an artesian well 218 


feet deep. 


THE ECOLOGICAL SOCIETY OF AMERICA 
THE Ecological Society of America will hold a 


“summer meeting this year, participating in the first 


national meeting of the American Association for the 
Advancement of Science to be held on the Pacific 


coast. 
The meeting will be at the California Institute of 


Technology, Pasadena, California, from June 15 to 


20, inclusive. The sessions of the Ecological Society 
of America will be held on the mornings of Wednes- 
day and Thursday, June 17 and 18. The afternoons 
of the meeting are to be devoted mainly to informal 
discussions and field excursions. Several field trips 
under the leadership of specialists have been planned 
to afford opportunities for seeing something of the 
plant and animal communities of especial interest, 
and also for the inspection of various ecological in- 
stallations for experimental investigations. 

There will be a dinner for ecologists at the Hotel 
Constance in Pasadena on Friday evening, June 19, 
preceding the lecture at the Greek Theater in Griffith 
Park, Los Angeles, the same evening. 

Those intending to present papers at the sessions 
of the Ecological Society of America should send in 
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the title, author’s name, time for delivery, institution 
represented, facilities required, and a short abstract 
(not more than 200 words), to the secretary of the 
society for the Pasadena meeting, Dr. H. de Forest, 
3551 University Avenue, Los Angeles, before May 20, 

At one of the two sessions of the society there is to 
be a general, informal discussion of ecological prob- 
lems of the Pacific coast region. 


THE CENTENARY MEETING OF THE BRIT- 
ISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE 

THE preliminary program of the centenary meet- 
ing of the British Association for the Advancement 
of Science, which will be held in London from 
September 23 to 30, has now been issued. 

On Wednesday, September 23, in the Albert Hall 
(Faraday Centenary Exhibition) at 3:00 P. M.,, the 
Right Honorable J. C. Smuts will assume the presi- 
dency of the association in succession to Professor 
F. O. Bower, and will receive the invited delegates 
of societies and institutions, and of universities, col- 
leges and cities in which the association has held 
meetings in the past. 

On the same day, in the Central Hall, Westminster, 
at 9:00 P. M., the presidential address will be de- 
livered by General Smuts. The address will be re- 
layed to other halls if necessary. Admission will be 
by special ticket, for which members will be given 
the opportunity to apply in advance. 

Evening discourses to the members will be given by 
the following lecturers: Thursday, September 24. 
Professor W. A. Bone, F.R.S. (on The Photographic 
Analysis of Explosion Flames); Sir P. Chalmers 
Mitchell, F.R.S. Saturday, September 26. Sir 
Arthur Keith, F.R.S.; Sir Oliver Lodge, F.R.S. (A 
Retrospect of Wireless Communication). Tuesday, 
September 29. Sir William Hardy, F.R.S.; Sir 
James Jeans, F.R.S. On Tuesday evening, Sep- 
tember 29, the Huxley memorial lecture of the Royal 
Anthropological Institute will be given by Dr. @. 
Thilenius, and through the kind cooperation of the 
institute will be open to members of the association. 

Sectional meetings will begin on Thursday morn- 
ing, September 24, and will be continued daily, at 
the following places: Imperial College of Science and 
Technology, the Imperial Institute, the Natural His- 
tory Museum, the Victoria and Albert Museum, the 
Royal College of Music, the Royal Geographical 
Society, and the Entomological Society. 

The sectional transactions will include the follow- 
ing presidential addresses: Section A (Mathematical 
and Physical Science), Sir J. J. Thomson on “The 
Growth in Opportunities for Education and Research 
in Physics in the past Fifty Years.” Section 3 
(Chemistry), Brigadier-General Sir Harold Hartley 
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on “Michael Faraday and the Theory of Electro- 
lytic Conduction.” Section C (Geology), Professor 
J. W. Gregory. Section D (Zoology), Professor E. 
B. Poulton, F.R.S., on “A Hundred Years of Evo- 
lution.” Section E (Geography), Sir Halford J. 
Mackinder on “The Human Habitat.” Section F 
(Economic Science and Statistics), Professor E. 
Cannan on “Internationalism in Economie Theory.” 
Section G (Engineering), Sir Alfred Ewing on 
“Power” (including the thesis proposed by Sir 
Frederick Bramwell in 1903 to deal with “the whole 
question of the prime movers of 1931, and especially 
with the then relation between steam engines and 
internal combustion engines”). Section H (Anthro- 
pology), Professor A. R. Radeliffe-Brown. Section I 
(Physiology), Dr. H. H. Dale on “The Biological 
Nature of Filtrable Viruses.” Section J (Psychol- 
ogy), Dr. C. S. Myers on “The Nature of Mind.” 
Section K (Botany), Professor T. G. Hill on “The 
Advancement of Botany.” 


Section L (Educational. 
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Science), Sir Charles Grant Robertson on “Educa- 
tional Theory, 1831 and 1931.” Section M (Agri- 
culture), Sir John Russell on “The Changing Out- 
look in Agriculture.” 

Excursions and visits, both general and sectional, 

will be arranged to many points of scientific interest 
in and near London. An invited party will visit 
York, the birthplace of the association, on Saturday 
and Sunday, September 26-27. Down House, the 
home of Darwin, now held by the association in 
eustody for the nation, will be open to members 
throughout the meeting, as well as for sectional visits 
to be arranged. A geological excursion to East 
Anglia is contemplated during the week preceding 
the meeting, September 16-22. 
It is anticipated that receptions will be given on 
Thursday, September 24, by the Royal Society in 
connection with the Faraday Centenary Celebration, 
and on Friday, September 25, by H.M. Government. 
Other receptions are expected to be arranged. 


SCIENTIFIC NOTES AND NEWS 


Dr. AtBerT A. MIcHELSON, the eminent physicist, 
died at Pasadena on May 9, aged seventy-eight years. 


THE National Advisory Council on Radio in Edu- 
cation announces the first of a series of radio lectures, 
entitled the “Men of America” series, to be broadcast 
over country-wide networks. President Hoover, 
speaking from the White House, will introduce the 
first speaker of the series, Dr. Robert A. Millikan, 
who will talk from Los Angeles at ten o’clock day- 
light saving, New York time, on the evening of Fri- 
day, May 22. Dr. Millikan’s inaugural address will 
be transmitted to the first annual assembly of the 
council in session in New York at the New School for 
Social Research. 


THE Institute of Human Relations was dedicated 
on May 9 at Yale University. Dr. Ray Lyman Wil- 
bur, Secretary of the Interior, spoke on “The Insti- 
tute and American Education”; Dr. George E. Vin- 
cent, formerly president of the Rockefeller Founda- 
tion, on “The Institute and the Broader Aspects of 
Publie Health”; Governor Wilbur L. Cross, of Con- 
necticut, on “The Institute and the Community”; 
and President James Rowland Angell on “The Or- 
ganization and Work of the Institute.” 


Dr. H. Wexon, professor of the history 
of medicine and director of the Institute of the His- 
tory of Medicine at the Johns Hopkins University 
School of Medicine, sailed for Europe on May 2. He 
will receive a medal to be conferred on him by the 
Royal Sanitary Institute of London. 


A MARBLE bust of Mr. Thomas A. Edison was un- 


veiled on May 7 in Munich at the German Museum 
Hall of Fame beside that of Werner von Siemens, 
Germany’s electrical pioneer. Mr. Howel Henry 
Barnes, Jr., of the General Electric Company, un- 
veiled the bust for the Edison Pioneers Society and 
the American Institute of Electrical Engineers, the 
donors. He read a letter from Mr. Edison, who 
expressed the hope that international friendship 
might be promoted by electrical science. 


THE Daniel Guggenheim Gold Medal for notable 
achievement in aeronautics has been awarded to Dr. 
Frederick William Lancaster, of Birmingham, En- 
gland, for his contributions to “the fundamental 
theory of aerodynamics.” Previous awards of the 
medal have been to Orville Wright and Dr. Ludwig 
Prandtl. 


Tue fifth award of the Charles B. Dudley medal, 
established by the American Society for Testing 
Materials for recognition of meritorious papers on 
research in engineering materials, has been made to 
Mr. A. H. Pfund, professor of physics at the Johns 
Hopkins University. The award was presented for 
a paper entitled “Hiding Power Measurements in 
Theory and Application,” presented at the annual . 
meeting of the society in 1930. 


CoLoneL L. Keer, Medical Corps, chief 
of surgical service, Walter Reed General Hospital, 
Washington, D. C., will be the recipient on June 2 of 
the honorary degree of doctor of science at the com- 
mencement exercises of the Medical College of Vir- 
Dr. Keller is an alumnus of this institution. 


ginia. 
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Ir is announced in Nature that the Linnean Medal 
for 1931 of the Linnean Society of London has been 
awarded to Professor Karl E. von Goebel, professor 
of botany in the university and director of the Botan- 
ical Gardens, Munich. The following have been pro- 
posed as foreign members of the society: Professor 
Car] Christiansen, of Copenhagen; Dr. K. E. Cor- 
rens, director of the Kaiser Wilhelm Institute of 
Biology, Berlin; Dr. L. Diels, director of the Botan- 
ical Gardens, Berlin, and Professor F. A. F. C. Went, 
professor of general botany in the University of 
Utrecht. 


STUDENTS, colleagues and friends of Professor 
Duncan Starr Johnson gathered for dinner at the 
Belvedere Hotel in Baltimore on May 2 to celebrate 
the completion by Professor Johnson of thirty years 
as professor of botany at the Johns Hopkins Univer- 
sity. Following the addresses, an oil painting of Pro- 
fessor Johnson, done by Mr. Thomas C. Corner, was 
presented to President Ames of the university to keep 
until a formal presentation can be made at a gather- 
ing of the university as a whole. There was also pre- 
sented to Professor Johnson a book of letters and 
portraits. 


Ow the evening of May 4 the eighth annual meet- 
ing of the Virginia Chapter of Sigma Xi was held. 
Twenty-one candidates were admitted to membership 
at this meeting. The annual address was delivered by 
Dr. W. F. G. Swann, director of the Bartol Research 
Foundation of the Franklin Institute, on “The Philo- 
sophie Concept of Modern Physics.” The seventh 
annual award of the President and Visitors’ Research 
Prize of one hundred dollars was made to Dr. S. A. 
Mitchell, professor of astronomy and director of the 
Leander McCormick Observatory, for his work on 
“The Spectrum of the Chromosphere.” 


THE twenty-second Kelvin lecture of the British 
Institute of Electrical Engineers was delivered on 
April 30, by Professor William L. Bragg, on “The 
Architecture of Solids.” On this occasion the Fara- 
day- Medal was presented to Mr. Charles H. Merz. 


Proressor TISCHLER, professor of botany 
at the University of Kiel, has accepted an invitation 
to occupy the Speyer professorship at the Johns 
Hopkins University for 1931-32. 


Dr. ALEXANDER McAptg, since 1913 A. Lawrence 
Rotech professor of meteorology at Harvard Univer- 
sity and director of the Blue Hill Observatory, will 
become professor emeritus next February. He will 
be on sabbatical leave during the first half of the 
next academic year. 


Dr. Frep Grirree has succeeded the late Dr. 


_ Warner Jackson Morse as director of the Maine Agri- 


cultural Experiment Station. 


Mr. R. E. Dowerty, consulting engineer of the 
General Electric Company, has been appointed pro. 
fessor of electrical engineering in the Sheffield Scien. 
tific School of Yale University. Professor Scott wil] 
continue as chairman of the department during the 
coming year when-he will have reached the retiring 
age and Professor Doherty will then become the head 
of the department. 


Proressor JAN Scuiut, of Yale University Obser- 
vatory, has been appointed head of the department 
of astronomy at Columbia University. He will take 
up his duties there about October 1. 


Dr. George SHERMAN Avery, member of the staff 
of the Liggett and Myers Research Foundation at 
Duke University since 1928, has been appointed pro- 
fessor of botany at Connecticut College. 


Dr. Joun A. Koumer, professor of pathology and 
bacteriology at the Graduate School of Medicine, 


University of Pennsylvania, has been appointed pro- 


fessor of immunology and chemotherapy at Temple 
University School of Medicine on a part-time basis. 


Dr. N. B. MacLean, formerly professor of mathe- 
matics at the University of Winnipeg, has been ap- 
pointed professor of mathematics at McGill Univer- 
sity, as successor to Professor D. A. Murray, who has 
retired. 

Dr. M. N. Srarss has resigned his professorship in 
physics at the University of Kentucky to accept the 
directorship of research and development of Central 
Scientific Company, succeeding Dr. P. E. Klopsteg, 
who became president of that company a year ago. 
Dr. States assumes his new duties at the close of 
the present school year. 


Dr. George N. Wo.cort, identified with the early 
developments of economic entomology in Porto Rico, 
later working in Haiti and Peru, has returned to 
Porto Rico, being at present entomologist at the 
Isabela Sub-Station, of the local department of agri- 
culture at Isabela. 

Dr. Rosert M. Ostunp, acting head of the depart- 
ment of physiology at the University of Illinois Col- 


lege of Medicine, has resigned in order to complete his 


medical training. He will act as interne in Cali- 
fornia during the coming year. 


Mr. Paut H. Oruser was appointed editor for the 
U. S. National Museum on April 16, to sueceed Dr. 
Marcus Benjamin, who has retired. Mr. Oehser for 
the past six years has been doing editorial work at 
the Biological Survey, U. S. Department of Agri- 
culture. His office will be on the third floor of the 
Smithsonian Building. 

Dr. F. Lamson-Scriener, of the U. S. Department 
of Agriculture, who retired in 1922 and who was 
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eighty years of age on April 19, has been appointed 
by the Chicago Century of Progress Exposition to 
cooperate with the department and with the state 
agricultural experiment stations in planning an ex- 
hibit for the experiment stations. 


Tne Institute of International Education of New 
York City announces that Mr. Max Askanazy, di- 
rector of the Pathological Institute of the University 
of Geneva and founder of the International Society 
for Geographical Pathology, will lecture this coming 
fall in the United States and Canada. He has re- 
cently lectured in various European centers and will 
speak on “The Pathology of Bone Marrow and 
Cancer.” Mr. Hans Kleinmann, privatdozent of the 
Pathological Institute of the University of Berlin, 
inventor of the micronephelometer and microcolorim- 
eter, will lecture from October 15 to December 15. 


Sigma Pr Sigma, honorary physies fraternity, re- 
cently elected Dr. W. E. Forsythe, of the Nela Re- 
search Laboratories, as an honorary member of the 
society. After addressing an open meeting of the 
Gamma chapter at the Pennsylvania State College on 
“The Production and Measurement of Ultra-Violet 
Radiation,” Dr. Forsythe was initiated into the frater- 
nity on April 27. 

THE annual dinner of the Thomas Say Entomolog- 
ical Society of Purdue University was held April 15, 
at which time Dr. W. S. Blatchley addressed the so- 
ciety on “The Days of a Naturalist.” 


Dr. Freperick P. Gay, of the College of Physi- 
cians and Surgeons of Columbia University, will de- 
liver the eighth Harvey’ Society Lecture at the New 
York Academy of Medicine, on Thursday, May 21. 
His subject will be “Tissue Resistance and Immu- 
nity.” 

Art the invitation of the committee on the revision 
of the United States Pharmacopoeia to recommend 
standards for vitamins A and D to be incorporated 
in the next decennial issue of the volume, to be pub- 
lished in 1935, a number of students of vitamins met 
in New York at the Hotel Pennsylvania. A special 
committee was appointed, including Dr. H. C. Sher- 
man, of Columbia University (chairman); Dr. E. V. 
McCollum, of the Johns Hopkins University; Dr. 
Lafayette B. Mendel, of Yale University; Dr. Arthur 
D. Holmes, director of research, The E. L. Patch 
Company, Stoneham, Massachusetts; Dr. E. M. Nel- 
son, of the U. S. Department of Agriculture; Dr. 
Charles E. Bills, director of the biochemical research 
laboratory of Mead, Johnson and Company, Evans- 
ville, Indiana, and Dr. Harry Steenbock, of the Uni- 
versity of Wisconsin. 


Dr. Wurman H. Jorpan, who resigned as director 
of the New York State Agricultural Experiment Sta- 
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tion at Geneva, N. Y., in 1921, after twenty-five years’ 
service, died on May 8. He was seventy-nine years 
old. Dr. Jordan was director of the Maine State Ex- 
periment Station before going to New York in 1896. 
and before that was a professor at Pennsylvania 
State College. 


Dr. WARNER JACKSON Morse died on March 25. 
He went to the Maine Agricultural Experiment Sta- 
tion in 1906 to head the department of plant pathol- 
ogy. In 1921 he became director of this institution 
and he held this title at the time of his death. 


IrvinG Porter CHURCH, emeritus professor of civil 
engineering at Cornell University, died on May 7. 
He was eighty years old. 


Proressok Herpert Waite, head of the 
department of bactericlogy at the University of Ne- 
braska, died on April 25, at the age of sixty-two 
years. 


THE Botanical Society of New Orleans held its last 
regular meeting of the spring and summer on April 
28, at Newcomb College, New Orleans. The follow- 
ing officers were elected for the coming year: Presi- 
dent, Dr. Miriam L. Bomhard, department of biology, 
Newcomb College; Vice-president, Professor Wm. T. 
Penfound, department of botany, Tulane University ; 
Secretary, Philip C. Wakeley, Southern Forest Ex- ge 
periment Station; Treasurer, Dr. L. J. Pessin, South- aa 
ern Forest Experiment Station. | 


CHARLES H. Taytor, of the Boston Globe, was re- 
elected president of the Boston Society of Natural 
History at the annual meeting on May 6. Other. 
officers are: Vice-presidents, Nathaniel T. Kidder, 
Glover M. Allen and William M. Wheeler; Secretary, 
Clinton V. MeCoy; Treasurer, Augustus P. Loring, 
Jr.; Trustees, Thomas Barbour, Joseph A. Cushman, 
William L. W. Field, Laurence B. Fletcher, Frederic 


H. Kennard and John C. Phillips. The Walker prize. a 
committee reported awarding first prize for this year — ate 
to Arthur Sylhla, of the State College of Wash- a 
ington, Pullman, Wash., for a paper on “A Com- 4 abs 


parative Life History Study of the Mice of the eH 
Genus Peromyscus.” Second prize went to Tzetuan : 
Chen, 3905 Spruce Street, Philadelphia, for a paper aaa 
on “Sympathetic Nervous System of Annelids.” Be- ey 
cause of the “marked merit” of the first prize paper, “at 
it was voted to increase the amount of the award e 
from the usual $60 to $100. Second prize consists Paes 
of $50. 
Tue first regular meeting of the American Asso- i 
ciation of Physics Teachers was held at the Bureau aes 
of Standards in Washington on Thursday, April 30. oe 
The meeting was addressed by Dr. Albert W. Hull, | 
assistant director of research at the General Electric 
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Company, on the subject, “Qualifications of a Re- 
search Physicist.” The discussion was. led by Presi- 
dent Karl T. Compton, of the Massachusetts Insti- 
tute of Technology. The attendance was about six 
hundred. A dinner and business meeting were held in 
the evening at which there was general discussion of 
the plans of the organization. The first annual meet- 
ing will he held in New Orleans in connection with 
the meetings of the American Association for the 
Advancement of Science, probably on December 31. 
The programs for this meeting are being arranged 
by the executive committee. Application has been 
made for affiliation with Section B of the American 
Association for the Advancement of Science. The 
association, which was organized at the Cleveland 
meeting, now numbers four hundred members. The 
campaign for increase of membership is continuing. 
Applications received prior to June 1 will result in 
enrolment of the applicant as a charter member. The 
secretary of the association is Professor William S. 
Webb, University of Kentucky, Lexington. 


THE North Texas Biological Society, an organiza- 
tion made up of teachers and major students of biol- 
ogy and geology of a number of schools of North 
Central Texas, held a spring field meeting on May 1 
and 2. More than sixty were in attendance at the 
meeting, which was held at the Worth Ranch Boy 
Seout camp in the Palo Pinto Mountains, west of 
Mineral Wells. ‘The Friday evening program was 
given over to talks on the natural history of the 
region, while Saturday was spent entirely in field 
work. The plant students, under the direction of 


_ Professor Albert Ruth, of Fort Worth, dean of south- 


western botanists, now eighty-seven years old, enjoyed 
particularly rich collecting. 


THE reconstruction of the Royal Institution, in 
Albemarle Street, London, was celebrated on the 
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evening of May 6 by a house warming, when guests 
were received by the president, Lord Eustace Perey, 
and the managers. 


THE annual report of the National Institute of In- 
dustrial Psychology records that in every one of the 
many fields of the institute’s activities 1930 has 
proved another record. Membership of the institute 
has increased from 1,430 to 1,600. The number of 
applicants for vocational guidance has increased by 
more than 50 per cent. compared with 1929. Inves- 
tigations in factories, etc., have covered a varied field, 
and it is pointed out that “In a review of the past 
ten years the most satisfactory feature has been that 
not only have investigations been carried on for pe- 
riods varying from one to eight years, but firms have 
come back to the institute for further help. 


Mr. Scorr TurNER, director of the United States 
Bureau of Mines, estimated the total value of mineral 
products in the United States in 1930 to be approxi- 
mately $4,795,000,000. This is a drop of about 18 
per cent. from the total value of mineral products in 
1929. Declines in values, accounted for both by lower 
unit prices and by the falling off in output of nearly 
all mineral products, are principally explained by the 
depression prevailing during the year in most lines 
of industrial activity. The total value of metallic 
products in 1930 decreased about 33 per cent., as com- 
pared with 1929. Notable decreases in total values, 
ranging from approximately 25 to 50 per cent., were 
recorded for copper, iron, silver, lead and zine, but 
the value of gold production increased slightly. The 
total value of nonmetallic mineral products in 1930 
decreased about 15 per cent. from the preceding year. 
Of the mineral fuels, the total value of natural gas 
increased, while the total values of bituminous coal, 
natural gasoline and petroleum recorded sharp de- 
clines. 


DISCUSSION 


UNDERTOW AND RIP TIDES 

SEVERAL years ago I contributed an inquiry to 
these pages on the disputed subject of the undertow, 
which is supposed to drag surf-swimmers below the 
water surface and drown them. The inquiry aroused 
some discussion but brought forward little positive 
knowledge. One correspondent described a surface 
current, deflected off shore by a groin, as an “under- 
tow,” but without citing any evidence to show that it 
towed swimmers under water. Another implied a 
dangerous state of things in the so-called “rip tide” 
at Long Beach, a shore resort south of Los Angeles, 
California, by writing that, if I would come out there 
and try sea bathing, he would pay my funeral ex- 


penses; but apart from that tragic aspect of the case 
he gave no information whatever. One correspon- 
dent, a good swimmer, described a moderate, out- 
going under-current that was felt outside of the surf 
in a small bay; such a current as one might suppose 
could be produced in compensation for an inward 
surface drift caused by a strong on-shore wind; but 
no on-shore wind or drift was mentioned. No one 
gave a careful description of an actual undertow that 
he had experienced, distinguishing it critically from 
the ordinary oscillatory movements of the water in 
the swell and surf near a beach; no one deseribed an 
undertow as a recurring phenomenon, definitely re 
lated to the pattern of the shore and the form of the 
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bottom, or to the stage of the tide or the conditions 
of wind and weather. It seems reasonable, therefore, 
to regard the undertow as a somewhat imaginary 
quantity, the supposed oceurrence of which depends 
largely on the excited sensations of poor swimmers. 
The fact that floating objects are not ordinarily car- 
ried in towards a beach suffices to show that no 
persistent under-current can be moving outward from 
it. Let it be understood, however, that a very real 
out-going movement takes place under the up-rush of 
the water from a breaking wave upon a sloping beach, 
for this is the compensating reflux of the preceding 
up-rush; but it is little felt outside of the line of 
breakers. Let it be noted also that, next outside of 
the breakers, the normal water movement of the water 
in a wave trough is outward; and that this movement 
is faster at the surface than at the bottom and that 
it is reversed to a shoreward movement when the next 
swell arrives. It has no significant under-dragging 
power. A real undertow should not be confused with 
these ordinary, systematic movements. 

Now as to “rip tides.” In the first place they are 
not to be confounded with “tide rips,’ such as are 
commonly seen in the waters around Cape Cod; for 
tide rips are simply standing waves caused by rather 
strong tidal currents running over a shallow bottom 
and increased by an opposing wind. Rip tides are 
something else, and they are regarded as extremely 
dangerous to swimmers at the above-named Long 
Beach; but just what they are is about as difficult 
to learn as to discover what the mythical undertow is. 
A recent number of the Los Angeles Examiner repro- 
duced what is called an “amazing photo of a rip tide 
at one of the beaches” without specification of the 
locality; but the picture is so vague that little can 
be made of it, except that it shows a whitish patch 
as if of foaming surface water in the otherwise darker 
water. The accompanying text states that “the 
danger spots are rip tides—deep gullies between pairs 
of whirlpools—caused by winter storms. When the 
tide is going out, these have terrific dragging force 
and cast swimmers into the eddies. . . . Nearly all 
the beaches have rip tides at this equinoctial season, 
and bathers are advised to consult life guards before 
entering the water.” If a bather is caught in a rip 
tide he is advised to swim with it, not against it, for 
he will then be “carried in a curving line back into 
shallow water.” 

From other reports that I have read there is no 
question that the Long Beach rip tides are fraught 
with danger, but their real nature remains obscure. 
If the above account of them is taken literally, a rip 
tide is not a current of water but a “deep gully 
between a pair of whirlpools, caused by winter 
storms.” Moreover, “these [deep gullies?] have ter- 
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rifie dragging foree and cast swimmers into the 
eddies”; yet a few lines farther on a swimmer is 
advised to swim with the rip tide, and thus “be car- 
ried in a curving line,” not into an eddy or gully 
of terrific dragging force, but “back into shallow 
water.” These irreconcilable statements are fair 
examples of what is commonly told about undertow 
as well as about rip tides. Surely, rip tides can not 
be excavations in the shallow sea floor caused by the 
storms of a preceding winter; they must be currents, 
probably of more or less curving, possibly of whirling 
or vorticular flow; and if such currents really have 
the terrific dragging force tbat is attributed to them, 
they and not the storms of a preceding winter may 
excavate the deep gullies that are said to be associated 
with them. 

The shore at Long Beach is a long curve concave 
to the Pacific on the south; it has been cut back in 
several low bluffs of weak sandy strata, and its beach 
has been built across two or more shallow intervening 
embayments under the action of a west-moving back- 
set current, driven by the dominant southeastward 
current which is there held off shore by the peninsular 
promontory of San Pedro, faither west. The bottom 
deepens slowly, so that bathers may wade some dis- 
tance from the beach before they have to swim. 
Motor boats are not rare thereabouts and it would 
seem that they might be easily used to determine just 
what a rip tide really is; but I have not been able to 
discover that any such study has thus far been made. 
A life guard whom I questioned on the beach during 
a brief visit two summers ago could give no clear 
account of what takes place when a rip tide is seen, 
or of the conditions which control its occurrence. 
Can any reader of ScIENCE give a clear account of 
these curious phenomena? Are they known and 
feared on other coasts, like that of Texas and New 
Jersey, as well as of southern California? Accurate wl 
information is much desired. My address from April 
to August will be 1351 Byron St., Palo Alto, Calif. 


W. M. Davis 


a~ 


PaLo ALTO, CALIFORNIA 


NEW MASTODON FINDS IN EUROPEAN 
TURKEY 


Tus note is a preliminary paper sent in now 
because it is all that can be done at present. Notes, 
photos and maps are available, and it is expected that 
a fuller account of the discoveries will be prepared 
for the American Journal of Science within the year, 
after the author returns home. 

About twelve and fifteen miles west of Istanbul are 
two bays, Large and Small Chekmedje, drowned val- 
leys, carved by streams since the last larger uplift 
of the region. The railroad from Sofia to Istanbul 
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nearly touches the head of each bay and follows the 
east side of Kuchuk Chekmedje its entire length as 
it comes down nearly to sea-level to enter the city. 
The stream coming into the latter bay from the north 
apparently was a part of a cavern or subterranean 
system. Its roof has collapsed, but four of its tribu- 
taries are still “lost streams,” two on the west emerg- 
ing from eaves separately, and two on the east coming 
out at present essentially together. 

The caverns on the east were human habitations and 
three burial sites are known on the slopes north of the 
cave mouths. Much more exploration is necessary 


before much of the truth in this matter can be written. 


Farther south and between the two embayments in 
at least six localities, mastodon and other animal 
remains are found. The places are scattered over an 
area more than a mile north and south and nearly a 
mile east and west. The eastern bay has a western 
thumb and four of the localities are nearly in a line 
north from the thumb while the other two are between 
the thumb and the bay itself. 

The parts known are not numerous but consist of 
10 pieces. One is a mastodon tooth about 7 inches, 
front to back, 24 inches wide and more than 6 inches 
high. Three tubercles of the tooth are worn through 


- the enamel by use, but the fourth is still rounded. A 


second is a patella 3 inches across and much cor- 
roded. The third is a piece of tusk somewhat flat- 
tened and presenting a cross-section of about 4 by 6 
inches. The layers show very clearly and are concen- 
trie round the nerve duct. This piece is more than 
one foot long, nearly white and clean. The other 
pieces are fragments of bone, apparently legs and 
ribs, and may not all belong to mastodons. 

The discovery of these bones is due to the activities 
of Dr. Fikri Servet, a Turkish physician practicing 
in Galata Istanbul at Rasim Pasha Han 15-17. The 
doctor is a fine scholarly man and desires to collect 


farther and explore the cave more completely. He 


has done some excellent work so far and has given 
publicity in Arabic to some parts of his findings. 
He was anxious that a note be printed in English and 
this preliminary paper is in response to his request. 
Dr. Servet can be reached direct at his office or 
through the Istanbul Y. M. C. A., of whose board he 
is a valued member. 

Georce D. 


VEGETATIVE PROPAGATION IN THE 
MISSOURI GOURD 
‘Some time ago I noticed that young plants were 
common around the old plants of the Missouri gourd, 
Cucurbita foetidissima, though no fruits could be 
found. This made me suspect that they had some 
vegetative method of propagation.. Two methods 
seemed probable; by formation of buds on the roots, 
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or by forming roots at the nodes which might surviye 
and form new plants. 

No nodal roots could be found at the time, but later 
in the season such roots appeared towards the ends 
of the numerous vines. The first root on a vine wag 
often 10 to 12 feet from the parent root. Usually 
but a single root formed at a node, but sometimes 
two or even three were found. Several of the nodes 
towards the tip of the vines would form roots. 

These roots soon thicken, forming successive rings 
of bundles somewhat as in the beet. These bundles 
are small, parenchyma cells filled with starch making 
up the bulk of the root. By fall they were about a 
half inch in diameter and looked something like a 
parsnip. Contraction of the roots tends to draw the 
vine into the ground at the point of attachment. 

I have marked a number to see if they survive the 
winter, though I have no doubt that they do, as larger 
roots not attached to the large vines with small vines 
of their own are common. These were probably 
formed the preceding summer but may be older. 

In the arid places where this plant usually grows 
such a method of propagation would be a great advan- 
tage, as seedlings would only be able to become estab- 
lished in favorable seasons. Even this method might 
fail in dry years. 

So far I have found no mention of this method of 
reproduction in the literature and wonder if it has 
been overlooked. 

N. F. Perersen 


LINCOLN, NEBRASKA 


MEIOSIS IN HYPERICUM PUNCTATUM LAM. 


THE cytology of the Hypericum species of New 
England and vicinity is being studied and will be 
reported later. It seems well, however, at this junc- 
ture to make a brief summary of meiosis in Hyperi- 
cum punctatum Lam. The chromosome behavior in 
the development of pollen resembles very closely the 
condition reported by Cleland’ and others for certain 
species of Oenothera. The development up to diaki- 
nesis is very similar. At no time does there appear 
an extended approximation of threads. Like Oenoth- 
era the spireme appears univalent and as Cleland 
remarks seems to call “for a telosynaptie interpreta- 
tion.” After the second contraction there emerges 
a chain, or chains, of chromosomes fastened end for 
end like sausages. There are sixteen in all. So far 
no complete rings or paired chromosomes have been 
observed as noted in Oenothera. Otherwise it might 
be mistaken for a species of the latter. During the ~ 
first division the chromosomes show the same tendency 
to have the alternating ones pass to opposite poles. 

1R. E. Cleland, ‘‘Meiosis in the Pollen Mother Cells 


of Oenothera biennis and Oenothera biennis sulfurea,’’ 
Genetics, 11: 127-162, 1926. 
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There are irregularities, however, as in Oenothera, and 
haploid plates of seven and nine, instead of the usual 


eight, are not uncommon. At maturity there is always 
a large percentage of morphologically sterile pollen. 
The peculiar arrangement of chromosomes seems to be 
of special interest and so far has been noted in no 
other Hypericum. 
Cart S. Hoar 
THOMPSON BIOLOGICAL LABORATORY, 
WILLIAMS COLLEGE 
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SOFTENING TISSUES 


In the paper, “A Method to Soften Tissue Already 
Imbedded in Paraffin,” which appeared in SCIENCE 
on December 12, 1930, it should have been stated 
that the work was done entirely in Dr. Linford’s 
laboratory, and that it was at his suggestion that I 
tried the water soaking to soften the pineapple leaf. 


A. B. Coucn 
CHAPEL Hit, N. C. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


USE OF AN IMPROVED NULL INSTRUMENT 
FOR GLASS ELECTRODE OR OTHER 
HIGH RESISTANCE CIRCUITS 

SEVERAL authors have described vacuum tube ampli- 
fiers for use with glass electrodes, employing radio- 
type vacuum tubes in circuits arranged to secure 
stability and sensitivity. But in even the best of 
these the grid current of the tube is large enough to 
cause polarization of the glass membrane or there 
are other difficulties. 

A new vacuum tube has recently been described by 
Metcalf and Thompson. This tube, the General 
Electric Pliotron FP 54, was especially designed for 
the detection of minute D.C. currents and potentials, 
and its use for this purpose has been discussed by 
Du Bridge.2 The grid current is so small (107° 
amperes) that it introduces negligible errors in the 
measurement of potentials of systems of very high 
resistance. For instance, the writer has found that 
glass electrodes with resistance as high as 100,000 
megohms may be used in the grid circuit of the tube 
with no difficulty. The measured potential of a 
standard cell in series with this value is the same as 
when obtained directly. When an electrode of 10,- 
000,000 megohms was used, and allowance was made 
for the IR drop across it, the correct value of the 
standard cell was obtained within one tenth of one 
per cent. Using a Compton electrometer, hitherto 
the best instrument available, no reading at all could 
be made in series with this 10,000,000 megohm re- 
sistance.*: 4 

1G, F. Metealf and B. J. Thompson, Phys. Rev., 36: 
1489, 1930, 

2A. Du Bridge, Phys. Rev., 37: 392, 1931. 

3 Mr. D. Belcher, of the Rockefeller Institute, kindly 
tried making measurements in series with these high 
resistances with the Compton electrometer. 

‘This vacuum tube is also a useful instrument for 
measuring extremely high resistances. The flow of the 
grid current (10-15 amperes) through a resistance placed 
in the grid circuit will cause a change in potential of 
the grid. From the simple equation E=IR, the value 
of the resistance may be determined. The grid current 


of the tube may thus be used for measuring resistance 
above 1011 ohms when the plate circuit galvanometer 


The usefulness of this vacuum tube is obvious. It 
makes possible the use of thick glass membranes of 
small area, simplifying the drop method of Mac- 
Innes and Dole® by permitting the use of thicker 
and more rugged glass membranes. For measure- 
ments where larger quantities of liquid are avail- 


able, bulb electrodes may be blown with such thick. 


walls that they can be handled almost as roughly 
as test-tubes, and their resistances will be entirely 
negligible for this measuring instrument. The valid- 
ity of the glass electrode as a hydrogen electrode is 
discussed in the papers by MacInnes and Dole,® who 
also give the composition of a suitable glass. 

A diagram of the circuit used is given in Fig. 1. 
The amplifier is entirely enclosed by a heavy sheet- 
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Fig. 1. Cireuit for measuring D.C. potentials in high 
resistance circuits with the General Electric Pliotron FP 
54. Batteries are lead storage cells. Resistances are 
wire-wound. Shielding is galvanized iron. 


iron shield, and the test cireuit also is carefully 
shielded, all shields of course being grounded. The 
designers of the tube recommend large storage bat- 
teries for all potentials in order to avoid drift of the 


has a sensitivity of 0.01 micro-ampere per millimeter 
(permitting detection of one-tenth millivolt). Measure- 
ment of resistances below 1011 ohms of course calls for 
current from some external source, and is carried out 
in the usual manner. 

5D. A. MacInnes and M. Dole, Jour. Gen. Physiol., 
12: 805, 1928-29. Ind. and Eng. Chem., 1: 57, 1929; 
Jour. Am. Chem. Soc., 52: 29, 1930. 
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galvanometer. The sensitivity of the instrument de- 
pends largely upon the galvanometer. For measur- 
ing to one tenth millivolt the writer has found ade- 
quate a galvanometer with a sensitivity of 0.01 micro 
ampere per millimeter. In use, the grid is grounded, 
and the plate resistance adjusted until the galva- 
nometer reads zero. The grid is then connected to 
the circuit under test and the potentiometer adjusted 
until the galvanometer again reads zero. The poten- 
tiometer reading, of course, gives the E.M.F. and 
polarity of the test cireuit. 

Some of the earlier papers upon glass electrode 
circuits lay unnecessary emphasis upon insula- 
tion difficulties. Only ordinary care need be used 
except in the grid cireuit of the tube. The poten- 
tiometer reversing switch is in the low resistance por- 
tion of the grid cireuit and may be of almost any 
material and may be outside the shield with the 
potentiometer. In the high resistance part of the 
grid cireuit extraordinary care must be taken that 
there are no insulation leaks to shunt the tube. 
The wire leading from the glass electrode to the grid 
should be shielded (a flexible copper shielded wire has 


‘been found excellent) and the single pole double throw 


switch for grounding or charging the grid should be 
the best available. The writer used a telephone “anti- 
capacity” switch, in which the manufacturer’s black 
bakelite mounting was replaced by transparent bake- 
lite, which was used also for the roller. It was found 


necessary to bake this transparent bakelite for two 


days at 115° C. in order to make its insulation good 
enough. Amber might, of course, be used but is more 
expensive. The handle of this switch was grounded 
in order to avoid any body charge from the operator. 
When glass electrodes of extremely high resistance 
are used, there is an initial deflection of the gal- 
vanometer on closing the switch, due to the capacity 
of the test cireuit. The charge due to this capacity 
difference leaks off in a few seconds. The 400 ohm 
shunt resistance for the galvanometer reduces the 
initial deflection, and the shunt is then opened to 
secure full sensitivity. 

The shield for the external circuit was a cage of 
4 inch mesh iron wire, which was found adequate. 
Inside the iron cage, the electrodes and other appara- 
tus were held in iron clamps attached to 4 inch 
bakelite rods screwed into laboratory tripods. No 
special treatment was needed for the bakelite rods if 
the clamps holding the electrodes were as much as six 
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inches apart. The bakelite rods were occasionally 
cleaned with aleohol and ether. In general, greater 
eare should be taken with the insulation and shielding 
of the grid circuit than with an electrometer circuit, 
since this is a more sensitive instrument. This 
vacuum tube circuit is cheaper and more portable 
than the Compton electrometer. The Lindeman eleg. 
trometer, which is portable, has the disadvantage of 
a low sensitivity, and must be read with a microscope. 
For those unaccustomed to the use of vacuum tube 
amplifiers, the small amount of time required to 
master this simple circuit will be more than com- 
pensated for by its superiority to any other method 
of measuring potentials in high resistance circuits. 
Samvet E. Hi 
THE ROCKEFELLER INSTITUTE 
FOR MEDICAL RESEARCH, 
York, N. Y. 


A TILTING STOPCOCK 


I HAVE made and used for some time a simple stop- 
cock which corresponds exactly to the convenient mer- 
cury switch for electric current, and which can be 
used in the same way for cutting positively a flow 
of gas under small pressure, without any danger of 
leak and without friction. It can be mounted like the 
mercury switch, that is, well balanced on a light axis, 
so that the slightest effort will cut off the supply of 
one or more Bunsen burners. I found it a great help 


Mercury 


whenever automatic regulation of gas supply was 
needed. The accompanying sketch will make its con- 
struction and functioning clear. One must always 
connect the tubes in such a way as to have the gas 
enter the stopcock through inlet I. As soon as the 
stopcock is tilted, the mereury obstructs theoutlet 0, 
and the flow is cut off. On coming back to horizontal 
position, the gas resumes its flow. 
P. Lecomte pu 
INSTITUTE PASTEUR, PARIS 


SPECIAL ARTICLES 


A MOTTLED-EYED DROSOPHILA 


white facets covering the lower fourth of the left 


Earty last December a gray red-eyed female fly eye. The fly appeared in the F, generation from 4 


was found that had notched wings and an area of 


cross of a treated Theta male to an untreated female 
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having a C1B chromosome and a second X-chromo- 
some carrying the mutant genes for yellow, white, 
lozenge and miniature. The single X of the Theta 
male had the mutant genes for yellow and scute at 
the left end, and a duplicated fragment attached to 
its extreme right end. The attached fragment is a 
deleted element from another X-chromosome, and has 
the wild-type allelomorphs for yellow, seute and broad 
from the left end, and the gene for bobbed (prob- 
ably) from the right end. Breeding tests with this 
female showed that the case belonged to the so-called 
“eversporting” mottled type, and that mottled eyes 
and notched wings varied independently of each other 
in their phenotypic expression. 

A rather extensive series of genetic tests has been 
carried out on this stock, but the detailed results will 
not be published until some later time. In this note 
we desire to indicate briefly some of the main points 
brought out in the study, and especially to suggest 
an explanation for the ever-sporting character of 
mottling and notching, as exhibited in this particular 
strain of flies. All the results are consistent in sup- 
port of the following explanation: A piece of the 
left end of the treated Theta X-chromosome has been 
broken off and has become attached to a fourth chro- 
mosome (IV). The translocated fragment contains 
the mutant genes for yellow and scute and the wild- 
type allelomorphs for prune, white, facet echinus, and 
its length must therefore be greater than five and a 
half map units. 

In the first cross made with this mottled-eyed 
female the Theta fragment was removed from the 
broken X-chromosome by a crossover. The stock has 
since been maintained by mating mottled-eyed females 
to yellow white singed males. It was found that 
a female zygote receiving the yellow white singed 
chromosome and the broken X, together with the 
translocated fragment, may develop into a normal 
yellow female (non-mottled, non-notched). But in 
case the fragment becomes eliminated from any cell 
(or cells) during morphogenesis, the descendants of 
this cell will produce, in combination with non- 
deficient cells, somatic tissue exhibiting mosaicism— 
mottled eyes, or notched wings, or both, depending 
upon whether cells that have lost the fragment hap- 
pen to enter the embryonic rudiments of these struc- 
tures. If the F, mottled females from such a cross 
are back-crossed to yellow white winged males, there 
are found among the F’, off-spring males and females 
that are hyperploids. 

The non-erossover hyperploid female has two yel- 
low white singed X-chromosomes and the translocated 
fragment. She is therefore singed and red or mottled 
eyed, but never has notched wings. The non-cross- 
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over hyperploid male has the yellow white singed 
X-chromosome and the fragment. He is also singed 
and red or mottled eyed. The hyperploid males con- 
stitute the only elass of males that show mottled 
eyes. A few yellow scute males appear in the cul- 
tures. This type of male has the broken X-chromo- 
some and the translocated fragment. Such a male is 
never mottled eyed, because (apparently) the loss of 
the fragment during development results in the death 
of the zygote. 

Linkage tests for the translocation demonstrate that 
the fragment is attached to the fourth chromosome. 
Cytological studies made by one of us (Painter) also 
reveal the presence of the fragment on the fourth in 
a female heterozygous for the translocation (a fact 
discovered before the linkage tests were completed). 
The metaphase plates of oogonial divisions show that 
the attached piece is about three times the size of a 
fourth chromosome (Fig. 1, a, b). In the nervous 
tissue of the same female larva, heterozygous for the 
translocation, cells have been found that show the 
translocation, while other nearby cells have normal 
fourth chromosomes, thus demonstrating that the 
translocated piece may actually become lost during 
morphogenesis. 


Fie. 1, a and b. 


From this brief account it will be seen that the 
mosaicism in this strain of flies is due to an unstable 
translocation. From the view-point of cytology, the 
case is of interest in that it gives us an opportunity 
to compare the physical size of the left end of the 
X-chromosome with its corresponding genetic or map 
size. 

J. T. PATTERSON 
T. Panter 
UNIVERSITY oF TEXAS 


THE EFFECTS OF X-RAYS ON THE GROWTH 
OF WHEAT SEEDLINGS 

THE present study was undertaken to obtain quan- 
titative results on the reactions of growing plants to | 
x-rays under controlled biological and physical con- 
ditions. Wheat seedlings were used because pre- 
liminary experiments showed that the growing parts 
were relatively sensitive to x-rays and because the 
results under similar conditions were in close agree- 
ment. The roots elongate at the rate of about 1.3 
mm an hour. Over two hundred thousand measure- ~ 
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ments were made on the control and irradiated mate- 
rial during a period of three years. 

The source of radiation was a standard water- 
cooled Coolidge tube. The filament current was 
maintained at 30 ma., and a potential of 200 kv. was 
applied across the tube. A copper filter 0.9 mm in 
thickness was interposed between the tube and the 
seeds. To prevent evaporation the dish was covered 
with a thin sheet of bakelite. The distance of the 
seeds from the center of the target was 43 em. Before 
and after, as well as in the middle of each experiment, 
ionization readings were taken to check up any varia- 
tion in the energy output of the machine. 

In preparing an experiment the dry seeds were 
carefully washed in distilled water and left soaking 
in it for 3.5 hours. Then they were “planted” in 
moist chambers (diam., 23 em; depth, 7.5 em) on 
filter paper moistened with distilled water. When 
the seeds were not being handled they were kept in a 
practically light-proof incubator, the temperature of 
which was maintained at 26° C. Twenty-four hours 
later the coleoptile, the leaf and the two lateral roots 
were all about 2 mm long, while the primary root 
had grown about 5 mm. 


length were chosen. 
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in each dish. The bottom of the dishes was covered 
with two layers of filter paper wet with 15 ¢e¢ of 
distilled water. These, together with the contro] 
dishes, were then put in the incubator, where they 
were left undisturbed until removed for measurement 
forty-eight hours later. 

The growing parts were measured by placing them 
on a millimeter rule, their length being read to an 
assistant who recorded the figures on an adding 
machine. 

The results may be summarized briefly: 

(1) The seedlings are relatively sensitive, less than 
a threshold erythema dose reducing the growth of 
the lateral roots to half the normal length. 

(2) Each of the four growing parts of the seed- 
ling are affected to a different degree by the same 
dose. This fact is brought out clearly by the accom- 
panying curves. A threshold erythema dose reduces 
the growth of the coleoptile less than 3 per cent. 
Taking the percentage reduction of the coleoptile 
(with reference to the control) as unity, and com- 
paring it with the other growing parts, these differ- 
ences are found: 


PERCENTAGE REDUCTION 
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At this time seedlings for irradiation were selected. Growing Relative 
Only those in perfect condition and uniform in part effect 
They were placed side by side Coleoptile 1 
for treatment in a large petri dish. After irradia- Leaf 6 
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Each point is the average of 560 measurements, except in the case of the lateral roots where each point is 
the average of 1,120 measurements. The ordinate represents the percentage effect in terms of the control. 
example, if the normal primary root grew 100 mm, while the treated root grew 60 mm, the ‘‘ percentage reduction 
The abscissa represents the dose in r-units. A threshold erythema dose is equal to 
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(3) In general the curves show that as the dose is 
increased it produces relatively less effect. This holds 
true for each of the growing parts. A dose of 1,000 
r-units reduces the growth of the primary root 53 
per cent.; 8,000 r-units reduces the growth only about 
60 per cent. 

(4) Differences between the controls and the irradi- 
ated seedlings can be detected a few hours after treat- 
ment. In general these differences become greater as 
the period between treatment and measurement is 
lengthened. The forty-eight hour period was chosen 
because the effects of the x-rays were pronounced at 
this time, and because the methods of seedling culti- 
vation used would not have been so satisfactory had 
a longer period been adopted. 

(5) Within the range studied it was found that 
when the product of the intensity and time of ex- 
posure is kept constant the effect produced is the 
same. The intensity can be cut down to 1/12 and 
the time of treatment increased twelve times without 
noticeably changing the biological effect. 

(6) Seedlings which are heavily irradiated exhibit 
abnormalities. Instead of tapering gradually to a 
delicate slender tip, the roots are thickened through- 
out their whole length. At the end there forms a 
tuberous enlargement, the diameter of which is two 
or three times that of a normal root. The coleoptile 
becomes tough and much thickened, especially at its 
base. 

(7) The growth-promoting vitamin B in the em- 
bryo is destroyed by heavy doses. The physical 
conditions in this phase of the work were identical 
with those in the other experiments except that the 
copper filter was omitted and the time of exposure 
was increased to 120 minutes. ‘This dose is approxi- 
mately 72,000 r-units. It requires one per cent. of 
embryo in a vitamin-B-free synthetic diet to sustain 
normal growth in a young albino rat. A similar diet 
containing 6 per cent. of irradiated material does not 
permit normal growth. I am under obligations to 
Dr. Kanematsu Suguira, who carried out this work 
in his laboratory. 

Packard has brought out the fact that the effect of 
X-rays on Drosophila eggs is independent of the wave- 
length. Other investigators have found that short or 
long x-rays are more effective in inhibiting the growth 
of different organisms. Because of these conflicting 
results, extensive parallel experiments were carried 
out using low potentials of between 40 and 50 kv. 
After the completion of the work, however, new 
measurements showed that the graphite chamber used 
measured only a proportion of the energy of the 
soft radiation. Further interpretation of these data, 
therefore, must await the calibration of the graphite 
chamber with a standard ionization chamber. 

The writer is under obligations to the physical 
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department of the hospital for providing the appara- 


tus and for making the physical measurements. 
Ware CATTELL 


BiopHysics LABORATORY, 
MEMORIAL HOSPITAL, 
New York, N. Y. 


RESPIRATION STUDIES ON AZOTOBACTER 
UNDER CONTROLLED CONDITIONS 

Since the discovery of Azotobacter by Beijerinck, 
considerable work has been done on their physiology. 
As a result of the free energy data published by 
Lewis and Randall, the interest in these organisms 
has recently centered on the energetics and mechanism 
of the nitrogen fixation process. Careful studies on 
the rate of respiration over the entire range of oxygen 
tension is of utmost importance and is indispensable 
when the nitrogen fixation process is considered ther- 
modynamically. 

To measure the metabolic activity of Azotobacter at 
different partial pressures of oxygen, the rate of 
formation of carbon dioxide and the heat energy 
evolved was measured at the same time. The differen- 
tial calorimeter built by Randall and Rossini! was 


(208 
£00 


800--— * ‘ \ 


Fie. 1 


Ordinate represents the calories produced ; 
Abscissae, the per cent. oxygen. 
A Calories per hour measured. 


@Calories calculated from the carbon dioxide evolved. 
* These points represent the carbon dioxide evolved 
during 1 hour, 20 minutes of which the oxygen tension 
was at the lower value and at the higher value for the 
remaining 40 minutes. The average oxygen tension is 
therefore the lower tension plus two thirds the difference 


between it and the next higher oxygen tension. 
1 Jour. Am. Chem. Soc., 51: 325, 1929. 
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reconstructed so that the culture could be aerated 
vigorously with preconditioned carbon-dioxide free 
gas, which was conveyed through alkali towers where 
the carbon dioxide evolved was adsorbed and mea- 
sured. Twelve hundred ce of a 24-hour culture of 
Azotobacter chroococcum in a nitrogen free medium 
was transferred aseptically to the previously steri- 
lized ealorimeter. Aeration and mechanical stirring 
was at once started and the heat and carbon dioxide 
measurements made. 

In every case where equilibrium with respect to the 
gas phases was maintained the same results, as shown 
in the figure, were obtained. The rate of respiration 
remained constant at 78 per cent. oxygen for 44 hours. 
The oxygen concentration was between 60 and 90 per 
cent. oxygen for 64 hours as shown by eight carbon 
dioxide determinations. It is interesting to note from 
the nitrogen fixation standpoint that the oxygen- 
nitrogen ratio (78 per cent. oxygen), that gave the 
maximum rate of respiration, is the same as it is in 
the nitrate ion. 

The data just reported are not in accord with those 
published by Meyerhof and Burk.? They measured 
the rate of respiration of a eculiure of Azotobacter 
over the entire range of oxygen concentration by the 
Warburg* method. They found the rate of respira- 


tion to inerease with increasing oxygen tension up to 
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15 to 20 per cent. oxygen, above which the rate of 
respiration rapidly decreased until it was from one 
third to one half that of air at 100 per cent. oxygen, 
In their experiments the ratio of the gas confined 
above the culture to volume of culture was about 6 
to 1 and the total volume of the apparatus was 12 ¢¢. 
The gas did not bubble through the medium. The 
author found it difficult to effectively remove the 
carbon dioxide at the higher oxygen concentrations 
when the carbon dioxide free gas bubbled continn- 
ously through the mechanically stirred culture at the 
rate of 20 to 22 liters per hour. This was found to 
be true even when the ratio of carbon dioxide free 
gas to the volume of culture was 15 to 1. In some 
experiments, it was necessary to increase the ratio to 
18 to 1. 

It is quite possible that the method used by Meyer- 
hof and Burk to remove the carbon dioxide from the 
culture and to supply oxygen adequately is extremely 
inefficient and totally unreliable, especially at the 
higher oxygen concentrations. 

J. M. Fire, 
National Research Fellow 
in the Biological Sciences 

DIVISION OF PLANT NUTRITION 

AND DEPARTMENT OF CHEMISTRY, 
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Examples of the uncertainty principle: C. G. DARWIN 
(by, invitation). This principle asserts that a simul- 
taneous measurement of the position and momentum of 
a body can only be carried to a certain degree of 
accuracy. In the present work an electron is supposed 
to be at rest, and its position is to be measured by the 
electric force it exerts on an electrometer. It is shown 
that the electrometer will exert a reactive force so as 
to set the electron in motion to just the degree required 
by the principle. Further examples deal with magnetic 
forces and with the impossibility of measuring the mag- 
netic moment of the free electron. 


The distribution of stresses in welded and riveted con- 
nections: WILLIAM Hoveaarp. This paper describes a 
new method for determining the stresses in a line of 
weld or rivets and the adjoining structures when the 
connection is subject to shearing in its own direction. 
Consider first the clementary case of a bar or narrow 
plate attached to a plate of greater length and width. 
We refer to the minor structure as the ‘‘bar’’ and to 
the major structure as the ‘‘plate.’’ Suppose that the 
plate is subject to elongation due to a simple uniform 
pull at its ends, then the bar is forced to follow due to 
shearing in the weld or rivets which connect it to the 


2 Zeitschr. f. physikalische Chemie, Abt. A, 139; Bd. 
Zeit., 117-142, 1928. 
8 ‘*Stoffwechsel der Tumoren,’’ Julius Springer, 1926. 


plate; but it is clear that the bar will resist elongation 
and that there will be a certain elastic creeping of the 
bar relative to the plate. Thus every section of the bar 
will suffer a displacement relative to the corresponding 
section of the plate, but by symmetry this displacement 
is zero at the middle, and it is obvious that it will in- 
crease to a maximum at the ends of the bar. The 
assumption is made that the displacement at any trans- 
verse section is equal to the shearing stress at that section 
multiplied by a constant, which we call the ‘‘displace- 
ment coefficient.’’ The theoretical solution of the 
problem is obtained by variation of the integral ex- 
pressing the internal elastic work and furnishes 4 
very simple expression for the shearing stresses in 
the connection, as well as for the average tensile 
stresses in the bar and in the plate. The proposed 
method finds application to several important cases 
in naval architecture and civil engineering. Deckhouses 
fitted on the strength deck of a ship near the half 
length where great bending stresses are apt to occur 
will be in a position similar to that of a bar connected 
to a strained plate. No shearing stresses will exist at 
the middle of the deckhouse in its connection to the 
deck, but excessive shearing stresses are liable to be 
found at the corners of the deckhouse, and have in fact 
occurred in many cases. The usual remedy of cutting 
the deckhouse in two or more sections connected by 
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‘‘ expansion joints’’ is liable to aggravate the difficul- 
ties by multiplying the points of discontinuity. The 
remedy is an increase of rivet area and strengthening 
of the structure at the corners of the deckhouse. Large 
hatch openings in strength decks produce discontinuities 
which in their effects are quite similar to those produced 
by deckhouses. It was this action which caused tearing 
of the deck in the SS. Majestic and SS. Leviathan. In 
certain oil tankers short intercostal longitudinal girders 
are fitted to the bottom plating between the transverse 
bulkheads, to which they are not connected. In each of 
these girders great shearing stresses are apt to occur at 
the ends, and may cause leaky rivets. The cover plates 
on the chords of bridge girders are in the same position 
as the typical bar described above, being riveted to a 
major strained structure. : 


The equidimensional convention for electro-magnetic 
units: A, E. KENNELLY. It was shown by Maxwell fifty 
years ago that every physical quantity had dimensions, 
i.e., exponents of length, mass and time. Thus a velocity, 
being a length divided by a time, has dimensions L1 T-1, 
or including mass L1 Mo T-1, He showed also that every 
electromagnetic quantity had two dimensional formulas 
—one in the electric system and the other in the mag- 
netic system of units. Thus electric resistance had 
dimensions of velocity (1, 0, -1) in the magnetic system 
and the dimensions of inverse velocity or slowness 
(-1, 0, 1) in the electric system. In 1889, Ruecker 
showed that electric permittivity « and magnetic per- 
meability y necessarily entered into the dimensions of 
electric and magnetic units along with L, M and T in 
Maxwell’s list. The dimensions of « and p are not 
definitely known, except that their product xp is 1/v?, 
the square of the slowness of light. Ruecker added to 
Maxwell’s list of three dimensions in L, M, T, a fourth, 
using « in the electric and p in the magnetic list. On 
the convention that x and yw have like dimensions, each 
that of a slowness, a remarkable simplification takes 
place in the lists of electromagnetic dimensions, The 
x and w elements disappear, and the electric list coincides 
with the magnetic list. In other words, there remains 
one and only one list of electromagnetic dimensions, in 
terms of L, M and T only. Moreover, the exponents of 
L, M and T in the resulting list are in each case the 
arithmetical means of the two series of exponents in 
Maxwell’s electric and magnetic lists. This single equi- 
dimensional series is thus also a mean series, which 
becomes so much condensed and simplified that it is 
easily memorized. 


Relations between nuclear spin, hyperfine structure 
and isotopes: R. C. Gipps and P. G. Krueger (introduced 
by Edw. L. Nichols). Out of about twenty-six elements 
with odd atomic numbers whose spectral lines have been 
examined for structure the lines of twenty-four of them 
have been reported to have hyperfine structure. Out of 
about twenty elements having even atomic numbers ab- 
Sence of structure in the lines of ten of them has been 
reported. Most of the remaining ten elements whose 
lines exhibit hyperfine structure consist largely of even 
isotopes, being practically 100 per cent. so in several 
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eases. Two theories, the second a modification of the 
first, have been advanced to account for the observed 
results. First, a spin moment of 1/2 -h/2z is assigned to 
each proton and electron in the nucleus. These when 
compounded vectorially give a resultant moment of 
i. h/2x where i is called the nuclear spin quantum num- 
ber and may assume values of 0, 1/2, 1, 3/2,2..., 
the odd half values resulting when the sum of protons 
and electrons in the nucleus is odd and the even half 
values, including zero, when that sum is even. When i is 
quantized with J, the resultant quantum number of the 
extra-nuclear electrons, an energy level corresponding 
to a given value of J is replaced by two or more very 
close levels thus giving rise to hyperfine structure in the 
radiated lines. When i is zero no structure should be 
found. So far no structure has been found in the lines 
of Ag, yet the sum of protons and electrons in the 
nucleus of Ag atoms is odd. Except for the doubling 
of certain F levels observed in one multiplet, though 
not found in another multiplet involving the same levels, 
the same is true of Al. Possible values of 1 and 2 have 
been reported for i in the case of Sb. This theory 
would predict only odd half values. A study of nitrogen 
band spectra indicates that i should be 1, yet the nucleus 
of N contains fourteen protons and seven electrons, 
giving a sum that is odd. So far no definite evidence 
has been reported as to the value of i determined from 
the hyperfine structure of N lines. These exceptions, 
particularly the last one, led to the suggestion that only 
the number of protons in the nucleus is effective in 


determining the value of i. With this suggestion, the 


available data, though rather meager and inconclusive, 
are in conflict, especially those for Tl and Pb. If we 
accept this modification, then we should expect to find 
even half values for i for such elements as Ne, Te, Xe, 
Ba, Hg, Pb, and Tl. All these elements are known to 
have lines with hyperfine structure, many of the com- 
ponents being comparatively strong. Some of these 
elements have only even isotopes and in no ease is the 
percentage of odd isotopes large. A study of the hyper- 
fine structure of lines from these elements has been 
undertaken with the hope of obtaining critical data 
with which to test the theory. Such information will 
help to solve the problem of nuclear structure. 


Electric conductivity and optical absorption in metais: 
Epwin H. Hatt. (1) The resistance term in Drude’s 
fundamental equation of motion of an electron within 
a metal is highly artificial, for light-wave fields, and any 
conclusions to which it leads are affected by some mea- 
sure of doubt. (2) The form which this equation takes 
when it is applied to a conduction electron is quite as 
appropriate for an electron that passes directly from 
an atom to an adjacent ion as it is to a ‘‘free’’ electron. 
(3) The conduction electrons which Meier (in 1909) 
found to be about as numerous as the atoms may reason- 
ably be taken to be the ‘‘associated’’ electrons, the 
electrons that may execute ‘‘transits’’ from an atom to 
an adjacent ion. (4) The formula ae given by 


Thomson on page 84 of his ‘‘Corpuseular Theory of 
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Matter,’’ when applied to ‘‘transit’’ conductivity gives 
the same results as those obtained in a different way 
by the author, indicating that when the ratio wave- 
period to transit period drops from 10 to 1, the absorp- 
tive power of the transit electrons drops from 97 per 
cent. of its maximum value to zero. (5) Meier’s results, 
obtained with wave-lengths ranging from 250pupy to 
670 uy, seem to indicate that for wave-lengths of 4 or 
greater the transit electrons should have almost their 
full, steady-current, conductive power and a correspond- 
ing absorptive power. (6) Hagen and Rubens, using 
wave-lengths 4u, 8u and 12yp, got for metals and 
alloys in general results which seem to indicate that the 
absorption-conductivity is somewhat less than the steady- 
current conductivity at all three wave-lengths, the dif- 
ference being about 12 per cent. at 4p, about 1.6 per 
cent. at 8u and about 9 per cent. at 12 y, with no clear 
evidence that it would disappear at greater wave-lengths. 
In the ease of bismuth the difference is exceptionally 
large. (7) This difference, which is hardly to be ac- 
counted for by the ordinary theory of the relation 
between conduction and absorption, may be due to some 
imperfection of the experimental method used by H. 
and R. On the other hand, it is worth noting that the 
dual theory of conduction requires a difference of the 
kind and of the order of magnitude here observed. For 
this theory makes the paths of the few free electrons 
last so long that the rapidly alternating fields of even 
the longest light-waves would have no net effect upon 
them. Therefore, it confines the conduction-absorption 
power of metals to the action of the ‘‘associated,’’ or 
‘‘transit,’’ electrons, and for metals in general the con- 
ductivity due to these electrons is about 8 or 10 per cent. 
less than the total conductivity. For bismuth K, is 


‘ exceptionally small, about 67 per cent. of the total K. 


An incandescent filament giving a discontinuous spec- 
trum and a study of the emission and absorption of 
neodymium: R. W. Woop. The theory of radiation pre- 
dicts that a substance raised to a high temperature by 
a flame or electric current will emit no light if perfectly 
transparent, the emitting power being in proportion to 
the ability of the substance to absorb light. If the 
absorption is selective for color, as in colored glass, for 
example, it should radiate strongly only those colors 
which it is capable of absorbing. No very striking ex- 
amples illustrating this phenomenon have been found, 
however, due chiefly to the circumstance that a very 
small trace of absorption is all that is necessary to make 
the body a good radiator, colored glasses giving a prac- 
tically continuous spectrum when heated to incandes- 
cence. A remarkably fine example illustrating the law 
most strikingly has been found, however, by dissolving 
oxide of neodymium in fused quartz, in the flame of an 
oxy-hydrogen blow-pipe. The fused mass is drawn out 
into thin rods, and these, when raised to incandescence 
in the flame of a bunsen burner and viewed through a 
prism, exhibit a spectrum consisting of blue, green, 
orange and red bands separated by perfectly dark 
regions. A rod of pure fused quartz, being almost per- 
fectly transparent, is practically non-luminous in the 
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flame, the introduction of the oxide producing absorp. 
tion in the green, orange and red regions with corre. 
sponding powerful emission of these colors. More bands 
have been discovered by photographing the spectrum of 
the filament with plates sensitive to the infra-red region, 
there being nine bands in all, counting the four in the 
visible spectrum. A somewhat complete study was made 
of the absorption spectra of neodymium salts at liquid 
air temperature and in solution in anhydrous liquiq 
ammonia, in which the absorption split up into narrow 
components. 


Stereoscopic three-dimensional models by ‘multiple 
photography with especial reference to the orbital 
motion of the electron in the Stark effect: R. W. Woon. 
A method was described by which complicated stereo. 
scopic models could be built by multiple exposures with 
a stereoscopic camera focussed on a wire frame painted 
white and strongly illuminated in front of a black back- 
ground. This wire frame is moved slightly in appropri- 
ate manner, between each exposure, its images building 
up a three-dimensional model resembling a complicated 
wire cage when the finished picture is viewed in a stereo- 
scope. The method has proved very useful for illustrat- 
ing certain mathematical and physical problems which 
can not be shown by simple diagrams. The shape of the 
wire frame can be altered as it is moved or rotated be- 
tween exposures, or small objects (electrons for exan- 
ple!) moved into successive positions along the wires of 
the frame, giving a picture of their complicated orbital 
motions in certain spectroscopic phenomena. 


The spectral erythemic reaction of the human skin to 
ultra-violet radiation: W. W. CoBLENTz, R. Stair and 
J. M. Hocur. The spectral erythemic response curve of 
the untanned human skin and the energy required to 
produce a mild erythema are of importance in connec- 
tion with the question of the unit of dosage and methods 
of standardizing the dosage of ultra-violet radiation 
used for healing purposes. The present paper gives new 
data on the spectral response of a small group of sub- 
jects differing widely in erythematic susceptibility. The 
experimental procedure consisted in irradiating the inner 
forearm with a monochromatic spectral line and, from 4 
succession of exposures, selecting the one that produced 
a minimum perceptible erythema. The spectral ery- 


‘themie response curve obtained by this method is in 


agreement with observations obtained by other methods. 
The energy required to produce a minimum perceptible 
erythema upon 1 sq. em. of untanned human skin, using 
monochromatic radiation of wave length 297 my (the 
wave length of maximum erythematie susceptibility), i8 
of the order of 500,000 ergs. 


The temperature of the atmosphere of the earth: E. 
O. Hutsurt (introduced by Joseph 8. Ames). If the 
amounts of the various gases of the atmosphere of the 
earth were known at all levels from sea level upward, 
if the absorption coefficients of the gases were know? 
throughout the optical spectrum and if the sun were 
assumed to be the only source of energy, it should be 
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ible to calculate for all heights the temperature of 
the atmosphere in radiative equilibrium. This problem 
has never been worked out completely. Maris (Terr. 
Mag. and Atmos. Elect. 33, 233, 1928; 34, 45, 1929) 
recently obtained an approximate solution and derived a 
number of important conclusions from calculations of 
the rates of energy absorption and radiation in various 
levels of the atmosphere. In the present paper an at- 
tempt at a fairly rigorous solution is presented, although 
it contains a number of approximations. By consider- 
ing the stream of radiation sent upward from the earth, 
which is heated by the sun, and from the atmosphere 
and the stream of radiation sent downward by the 
atmosphere an equation is derived for the temperature 
of radiative equilibrium. From this equation the tem- 
perature of the atmosphere from sea level upward is 
calculated and is found to agree fairly well with the 
observed sea level value, 14° Centigrade, averaged over 
the earth. The agreement may be regarded as a proof 
that the sea level temperature is approximately that of 
radiative equilibrium. From 5 to 20 km above sea level 
the equation yields temperatures which are below those 
observed. This is as it should be, for calculation shows 
that in these levels the temperature is not that of 
radiative equilibrium, but is mainly that of convective 
equilibrium caused by wind mixing. In higher levels, 
above 30 km, radiation is probably the controlling fac- 
tor, as Maris has already shown in detail. If the total 
amount of carbon dioxide in the atmosphere were doubled 
or halved, the caleulated sea level temperature is in- 
creased or decreased, respectively, by about 6°. Such 
a change in the average world-wide temperature, aug- 
mented by the consequent changes in the water vapor 
content of the atmosphere and the infra-red emissivity 
of the surface of the earth, is about the same as that 
which occurs when the earth passes from an ice age to 
a warm age. Therefore our conclusion is in support 
of the carbon dioxide theory of the ice ages originally 
suggested by Tyndall (Phil. Mag. 22, 277, 1861). We 
do not agree with the arguments advanced against the 
carbon dioxide theory of the ice ages by Angstrém, 
Abbot, Humphreys and others. It is hardly necessary 
to mention that we have not proved that carbon dioxide 
changes actually caused the ice ages; we have merely 
shown that, as far as we know now, carbon dioxide 
changes would have been adequate to cause such ripples 
in the thermal life of the earth. 


Deformation of the Pensacola shore line: FRANK 
LrvERETT. In a paper presented at the annual meeting 
in 1930 the part of the Pensacola shore line near Tampa, 
Florida, was described by the writer and the view ex- 
pressed that it is sufficiently well preserved to warrant 
setting its age as not greater than that of the Algonquin 
beach of the upper Great Lakes, or some 20,000 years or 
less. This determination was of value in showing the 
relatively recent date of extinction of certain Pleistocene 
vertebrates, such as the mastodon and camel and the 
giant sloths whose remains have been found in close asso- 
ciation with those of man in stream channels on the plain 
below the Pensacola shore line. During the past six 
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months the writer has studied this shore line in the states 
bordering the Gulf from Florida westward to Louisiana 
and has found that it decreases in altitude from east to 
west, being about 40 to 45 feet above present sea-level 
on the Atlantic coast of Florida, 33 feet on the west 
coast near Tampa Bay, 25 feet at Pensacola, 22 feet on 
Mobile Bay, and less than 20 feet on the north side of 
Lake Pontchartrain. Inasmuch as it becomes lower 
toward the Mississippi delta, the question naturally 
arises whether the weighting by delta deposits has been 
a leading cause of the decline in that direction. Or if 
not the cause of this wide-spread tilting, to what degree 
has it produced local effects? To clear up this matter, 
it seems necessary to study some neighboring shore lines, 
such as those of Cuba, which are outside the probable 
range of influence of the delta deposits, and determine 
whether they show a similar westward decline. If so, it 
would seem likely that the westward tilting of the shore 
line in these states is largely independent of the delta’s 
influence. 


Paleontology versus DeVriesianism and Genetics in 
the Factors of Evolution Problem: HENRY FAIRFIELD 
OsBoRN. Forty years ago the American Museum insti- 
tuted a new method of collecting fossil mammals in the 
rich Tertiaries of the West, namely, of very close obser- 
vation of geologic levels and the closely succeeding tran- 
sitions of form to form or ascending mutations in dif- 
ferent phyla or lines of ascent, especially in certain lines 
of ascent, the horses, the Titanotheres and the Eocene 
primates. These closely connected stages mirror the 
evolution of the germ plasm and afford an entirely new 
and hitherto unknown and even undreamt of progressive 
and creative heredity. This progressive and creative 
heredity is set forth in the recent monograph on the 
Titanotheres as a result of hundreds of thousands of 
observations and is confirmed and greatly extended in 
the forthcoming monograph on the creative evolution of © 
the Proboscideans. These well-established principles of 
progressive and creative heredity are not in accord either 
with Lamarckism or Darwinism or DeVriesianism or 
any form of vitalism or entelechy. They are even more 
directly opposed to the theoretic conclusions recently 
drawn by experimentalists in genetics as the most recent 
phase of the Darwinian doctrine of the survival of 
chance variations. In adaptations which are primarily 
chemical and depend on sudden alterations in chemical 
compounds, as in the origin of immunity and non-immu- 
nity, there is scope for sudden saltations from type to 
type. In adaptations which are primarily physical there 
is less likelihood of sudden mutation. In adaptations 
which are primarily mechanical sudden mutation is not 
only theoretically improbable but empirically without the 
least foundation. Consequently, the known factors of 
germinal evolution discoverable through paleontology 
alone are absolutely contrary to recent DeVriesian and 
genetic hypotheses. 


Emotional differences connected with certain signs of 
race: G. M. Strarron. In the more critical studies 
hitherto of the psychology of race, the chief objects of 
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interest have been the senses and the intellect. Tests of 
intelligence, for example, have for some years been find- 
ing an important application in this field. The present 
paper, in contrast, is concerned not with intelligence but 
with emotion—an aspect of our mental life which may 
in the end prove to be highly important in determining 
the relative effectiveness of different races and nationali- 
ties. By a method described in detail in the American 
Journal of Psychology (Vol. 39, pp. 125-40), a grada- 
tion has been made of the anger reactions and the fear 
reactions of a considerable number of Caucasians in 
California. And of the same persons, measurements 
were made of the length and width of their heads, and 
observations made by which each individual could be 
classified as to the color of his eyes and the shade of 
his hair. Computations based on these data indicate a 
connection between the physical features which are often 
taken to be signs of race, and the intensity of the emo- 
tional reactions in the various groups. A group of per- 
sons with narrow heads, for example, may not show the 
same degree of emotion as does a group with a different 
cephalic index. And similarly of groups differing mark- 
edly in shade of hair, or in color of eyes. The general 
similarity in the environment of the various groups sug- 
gests that the emotional differences may in the main be 
innate, rather than due to training, and may be the re- 
sult of a difference in the psycho-physiological endow- 
ment of different racial strains. 


Inheritance in the tailed form of Chilodon uncinatus— 
a mutation obtained by use of ultra-violet radiation: 
Mary Stuart MacDovueat (introduced by Lorande L. 
Woodruff). Seven modifications of Chilodon uncinatus, 
obtained by use of ultra-violet radiation, have been de- 
scribed. These include a triploid, a tetraploid and a 
tailed form which has lived for eighteen months. The 
homozygous strain, after thirty epidemics of conjugation, 
shows no reversion to normal. Twelve out of two hun- 
dred conjugating pairs of the heterozygous race became 
normal, and have never shown any sign of an appendage, 
while eight homozygous pairs were obtained. Two out 
of the two hundred pairs lost their tails, but retained the 
changed body shape and ciliation. They were weak, and 
died after three divisions each. Four out of two hun- 
dred pairs showed normal form and ciliation, but had a 
short tail. This is a hardy race, and, after two con- 
jugation epidemics, no normals have been observed. In 
a mixed culture of the homozygous and normal races, it 
was observed recently that for the first time there was 
wholesale attempt at conjugation. One member of each 
of the fifty pairs isolated was already dead, though fused 
to the living member, and none survived the effects of 
conjugation. Attempts to cross the heterozygous and 
normal form with a tail with the normal form have 
been more successful, and these experiments are now 
under way. 


The body temperature and heat regulation of large 
pythons: Francis G. BENEDICT and Epwarp L. Fox. 
The large snakes, as other cold-blooded animals, have a 
temperature regulation entirely different from that of 
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man or other warm-blooded animals. In the latter the 
mouth or trunk temperature is the highest and the skin 
temperature somewhat lower, but in practically all cage, 
the body temperature is materially above the air ten. 
perature. With snakes the body temperature in th, 
mouth and the cloaca is practically the same, in spite 
of the fact that it is a long, stretched-out animal. Tho 
skin temperature is a little lower than the body tempers. 
ture. Under ordinary conditions when the snake is quiet 
and not digesting food, the body temperature and the 
skin temperature are somewhat lower than the envirgp. 
mental temperature. With activity, such as in the agi. 
tated, striking snake, there is a considerable rise in body 
temperature, because the snake can not lose heat as fast 
as it produces it. After such a period of agitation the 
body temperature is several degrees above the initia] 
temperature. During digestion there is likewise a rise in 
temperature, especially noticeable over the lump where 
the body of the animal eaten is being digested. These 
studies show that the most important factor in the ten. 
perature regulation of snakes is the vaporization of 
water. Although the snake has no sweat glands, its 
entire body gives off water by diffusion. A consider. 
able amount of water is thus lost, in addition to that 
in the breath, and the entire heat produced by the animal 
is used in vaporizing water. Indeed, in some cases, such 
as in hot climates, the snake may actually absorb heat 
from the air and use this heat to vaporize water. Asa 
result, the snake may be compared in a way to the wet 
bulb thermometer, the temperature of which is lowered 
below that of the environment by the continual vaporiza- 
tion of water from the wet fabric around the mercury 
bulb. With warm-blooded animals about 25 per cent. 
of the heat produced is lost in the vaporization of water. 
With the snake and other cold-blooded animals prac- 
tically the entire amount of heat produced is thus lost. 
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